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Summary

The Hanford Reach National Monument (HRNM), located along the Columbia River in south central
Washington, consists of several units, one of which.is the Fitzner/Eberhardt Arid Lands Ecology Reserve
(ALE) Unit. This unit is approximately 311 km2 (120 mi2) of shrub-steppe habitat located to the south
and west of Highway 240. To fulfill internal U. S. Department of Energy (DOE) requirements prior to
any radiological clearance of land, DOE must evaluate the potential for residual radioactive contam-
ination on this land and determine compliance with the requirements of DOE Order 5400.5. Authorized
Limits for residual radioactive contamination were developed based on the DOE annual exposure limit of
100 mrem to the public using future potential land use scenarios. The DOE Office of Environmental
Management (EM) approved these Authorized Limits on March 1, 2004. Historical soil monitoring
conducted on ALE indicated soil concentrations of radionuclides were well below the Authorized Limits
(Fritz et al. 2003). However, the historical sampling was done at a limited number of sampling locations.
Therefore, additional soil sampling was conducted to determine if the concentrations of radionuclides in
soil on the ALE Unit were below the Authorized Limits.

Fifty soil samples were collected from the ALE Unit. A software package (Visual Sample Plan) was
used to plan the collection such that an adequate number of samples were collected. The number of
samples necessary to decide with a high level of confidence (99%) that the soil concentrations of radio-
nuclides on the ALE Unit did not exceed the Authorized Limits was determined to be 31. Additional soil
samples were collected from areas suspected to have a potential for accumulation of radionuclides and
area where past practices involved the use of radiological materials.

The 50 soil samples collected from the ALE Unit all had concentrations of radionuclides far below
the Authorized Limits established by the DOE. Statistical analysis of the results concluded that the
Authorized Limits were not exceeded when total uncertainty was considered. The calculated upper
tolerance limit for each radionuclide in this study (which represents the value at which 99% of the
measurements reside below with a 99% confidence level) was lower than the Authorized Limit for each
radionuclide. The maximum observed soil concentrations for the radionuclides included in the
Authorized Limits would result in a potential annual dose of 0.14 mrem assuming the most probable use
scenario, a recreational visitor. This potential dose is well below the DOE 100-mrem-per-year dose limit
for a member of the public.

Spatial analysis of the results indicated no observable statistically significant differences between
radionuclide concentrations across the ALE Unit. Furthermore, the results of the biota dose assessment
screen, which used the ResRad Biota code, indicated that the concentrations of radionuclides in ALE Unit
soil would not result in a dose to terrestrial biota that exceeds the recommended biota dose limit of 0.1 rad
per day.
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1.0 Introduction

The I Ianford Reach National Monument (HRNM) was created by presidential proclamation in June
'00i, (65 FR 37253). It is located along the Columbia River in south central Washington and consists of
te distinct units (Figure I). The largest single unit is the Fitzner Eberhardt Arid Lands Ecology Reserve
(ALFE) Unit. This unit is approximately 311 ki of shrub-steppe habitat located to the south and west of
HlLhway 240 (Figure 1). To fulfill internal requirements prior to any radiological clearance of land. the
I Department of Energy (DOE) must evaluate the potential for residual radioactive contamination on
this land and determine compliance with the requirements of DOE Order 5400.5. DOE Order 5400.5
requires that Authorized Limits be developed and submitted to the applicable DOE Headquarters program
office tor approval. Fr the Hanford Site. this would be the DOE Office of Environmental Management
t F Mt The Authorized Limits. based on an annual dose of 100 mrem to the public using future potential
land use scenarios, were submitted to DOE-EM on December 22. 2003. DOE-EM approved the
rqttested Authorized Limits on March 1,2004. Historical soil monitoring conducted on ALE indicated
soil concentrations of radionuclides were well below the Authorized Limits (Fritz et al. 2003). However.
the historical sampling was done at a limited number of sampling locations. Therefore. additional soil
<Ampling was conducted to determine if the concentrations of radionuclides in soil on the ALE U-nit were
be low the Authorized Limits.

2.0 Methods

T'he number of samples necessary to decide with a high le% el of confidence (99%) that the soil
eonentrations of radionuclides on the ALE Unit did not exceed the Authorized Limits was determined
0hrou14h the use of a computer program, Visual Sample Plan (VSP) (Gilbert et al. 2001: Hassig et al.
2002 . This program was developed to provide a tool for selecting the appropriate number and location of
em urunmental samples so that The results of statistical tests performed on data collected via the sampling
and analysis plan have the required confidence for decision making. The sampling and analysis plan
prepared prior to cond icting this sampling provides additional detail about the methodology used to plan
and >0nduct this soil sampling (Fritz et al. 2004).

2.1 Sample Collection

I he collection of soil samples was done in accordance with current environmental monitoring soil
satmpting procedures (PNNL 2004) and with the protocol outlined in the sampling and analysis plan
developed prior to sampling (Fritz et al. 2004). The collection of samples consisted of collecting five
Iier-diameter. 2.5-cm-deep "cookie cutter" samples at each location. These five discreet portions were
combined to make one sample at each location. Prior to analysis, each sample was split with a riffle
splitter, and half the sample was kept for potential future analysis. The collection of the top 2.5 cm of soil
is considered the most conservative approach based on depth distribution studies of radionuclides on the
Ilantord Site. Based on previous studies, the concentrations ofplutonium-239 240 and cesium-137
obsetred in the top 2.5 cm are higher than the samples collected from lower depths (Price 1991). Price
(I 9 I) observed some downward vertical migration of strontium-90; however, the top 2.5 cm contained



the highest concentrations. Therefore, collecting the top 2,5 cm is considered the most conservative

sampling approach because it eliminates dilution of the surface concentrations by lower concentration soil

below the surface.
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Figure 1. Location of the Fitzner Eberhardt Arid Lands Ecology Reserve Unit
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2.2 Sampling Locations

Results from the VSP program indicated that collection of 31 soil samples across the ALE Unit was
necessary to provide a 99% degree of confidence that the ALE Unit complies with the Authorized Limits.
The :0llection of 3l soil samples was expected to provide less than a 1% chance of incorrectly con-
eludnc the site had concentrations below the Authorized Limits tFritz et al 2004). The 3I soil samples
Sere collected from two distinct portions of ALE - the east and west porions. This was done because

prck ouIs sampling had identified slightly higher concentrations of plutonium-239/240 on the eastern
portion of A L E (Price and Dirkes 1981 ). These samples were named with an E or W prefix to identify
the portion of ALE where they were collected. In addition to the 31 soil samples necessary to satisfy the
stait iical requirements, additional samples were collected from locations with potential for accumulation
of radionuclides such as alluvial deposits. drainage washes, and wind blown sand deposits (Fritz et al.

004 These locations also included sites at varying elevations to evaluate the potential for an elevation-
rebied bias to the resrlts. Finally, five additional samples were collected from both the ALE HQ
Iysimiier plot and the Snively ysimeter plot (Figure 2 and Table I ) which in the past had been used for
rcsea:ch acti\ities involving small quantities of radionuclides (Fritz et al. 2003).
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Figure 2. Soil Sampling Locations on the ALE Unit

I,



Table 1. Number of Soil Samples Collected on the ALE Unit of the HRNM

Area Number of Samples

East ALE random start grid 15

West ALE random start grid 16

Additional ALE samples at selected locations 9

Lower Snively lysimeter Plot

ALE Headquarters lysimeter Plot

Total Soil Samples 50

The VSP program provided coordinates for 31 randomly selected target sample locations. Due to the
lack of roads, rugged terrain, safety considerations, and desire to minimize impacts to sensitive ecological
resources on the ALE Unit, samples were not collected exactly at the target locations. All but three samples
were collected within 1.6 km (1 mi.) of the pre-determined target location. Based on the Historical Site
Assessment (Fritz et al 2003), the source (atmospheric deposition) and site observations, spatial variation
at the 1.6 km scale were not anticipated and would not bias the results. The actual sampling locations
were recorded with a global positioning device and the elevation of each sample was determined by
mapping the sample locations on global information system (GIS) elevation layers. The soil type of each
sample was also estimated using GIS soil information and overlaying the sampling locations
(Appendix A). Detailed information about each sampling location is included in Appendix A.

Lysimeter plots were used in the past to conduct experiments on uptake of radionuclides by plants.
Although the lysimeter plots were determined to be clean by previous investigations (DOE 1996b), there
was potential for some residual contamination in soil simply due to the prior use of radioactive materials
at the lysimeter plots (Fritz et al. 2003). Five additional soil samples were collected at each of the two
lysimeter plots known to have used radionuclides (ALE HQ lysimeter plot and Snively lysimeter plot)
(Fritz et al. 2003, 2004). Nine additional samples were collected, in accordance with the sampling plan,
from locations that appeared likely to have an increased chance for elevated concentrations in soil (Fritz
et al. 2004). These locations included dry creek beds, areas of run-off accumulation, or locations closer to
Hanford Site operations.

2.3 Sample Analysis

Sample analyses were conducted by a sub-contracted analytical laboratory. The suite of radio-

nuclides selected for analysis (Table 2) was determined from historical data and the derivation of the
Authorized Limits (Fritz et al. 2003; Napier et al. 2004). The analytical methods were adequate to detect
concentrations well below the Authorized Limits (Table 2). In some cases, concentrations of additional
radionuclides were determined as a result of the analytical procedure. The gamma scan provided results
for 23 radioisotopes, an isotopic plutonium analysis provided results for plutonium-238 in addition to
plutonium-239/240, and an americium-241 analysis provided results for curium-242 and curium-244.

One radionuclide used on the lysimeter plots but not analyzed for was neptunium-237. It was detennined
in the sampling and analysis plan (Fritz et al. 2004) that follow-up analysis would be warranted to
determine the concentrations of neptunium-237 if concentrations of other radionuclides in the lysimeter
plot samples were elevated relative to the Authorized Limits and other ALE locations.
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Table 2. Approved Authorized Limits and the Contractual Analytical Detection Limits

Contractual Analytical
Radionuclides of Concern Detection Limit (pCi/g) Authorized Limit (pCi/g)

Cobalt-60 1 11
Cesium-134 1 20

Cesium-137 1 46

Europium- 52 1 24
Strontium-90 10 88
Uranium-234 100 2,400
Uranium-235 10 190
Uranium-238 50 770
Plutonium-239/40 25 480
Americium-241(a, 10 420

(a) For samples from lysimeter plots only.

3.0 Results and Discussion

Tr this section results are compared to the Authorized Limits (Napier and Glines 2004), as well as
other soil concentration data (Poston et al. 2005) and reported background concentrations (DOE 1996a).
Results are also analyzed for any trends, patterns, or discrepancies that might indicate elevated
radionuclide concentrations on the ALE Unit of the HRNM.

3.1 Radiological Results

The results from the 50 soil samples collected on the ALE Unit of the IRNM had very low concen-
trations of radionuclides. Overall, only 54% of the sample results for the radionuclides of concern had
detectable concentrations' (Table 3). All of the measured concentrations were well below the Authorized
Limits. The sample with the highest overall concentration of radionuclides was collected at location ALE
5, near the Rattlesnake Mountain peak, and had cesium-137 and strontium-90 concentrations that were
1.3% and 0.25% of the respective Authorized Limit. The raw data for the sampling results are included in
Appendix B.

3.1.1 Soil Sample Results and Comparison to Authorized Limits

Gamma spectroscopy analyzed for 23 different gamma-emitting radioisotopes, of which 4 were
radionuclides of concern as identified by the Authorized Limits. Of these four gamma emitters, only
cesium-137 was reported as having detectable concentrations in any of the 50 samples (Appendix B).

' If a reported concentration is less than the minimum detectable activity, or if the total analytical error is greater
than the reported concentration, then the result is considered to be undetected.
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Table 3. Sunumary Statistics for Radionuclides of Concern Measured in 50 Soil Samples on the ALE
Unit of the HIRNM

Radionuclides of Number of Number of Samples Nominal Analytical Authorized
Samples with Detectable Detection Limit it i

Concern Analyzed Concentrationsla) (pCi/g) Limit (pCi/g)

Cobalt-60 50 0 0.02 11

Cesium-134 50 0 0.03 20

Cesium-137 50 49 0.02 46

Europium-152 50 0 0.05 24

Strontium-90 50 36 0.04 88

Uranium-234 50 50 0.01 2,400

Uranium-235 50 16 0.008 190

Uranium-238 50 50 0.01 770

Plutonium-239/40 50 48 0.0006 480

Americium-241(P) 10 0 0.004 420

Radionuclides of Median Average Maximum Standard
ioncle Concentration Concentration Concentration Deviation
Concern (pCi/g) (pCi/g) (Wi/g) (pCi/g)

Cobalt-60 0.0017 0.0016 0.018 0.0063

Cesium-134 0.051 0.049 0.087 0.015

Cesium-137 0.14 0.18 0.59 0.13

Europium-152 -0.0073 -0.0068 0.036 0.016

Strontium-90 0.057 0.071 0.22 0.049

Uranium-234 0.15 0.16 0.46 0.067

Uramum-235 0.0052 0.0053 0.013 0.0040

Uranium-238 0.16 0.17 0.49 0.058

Plutonium-239/40 0.0054 0.0070 0.035 0.0067

Americium-241) 0.00065 0.0012 0.0036 0.0011

(a) A result is considered detectable if it is larger than the analytical detection limit and the total
analytical uncertainty.

(b) Americium-241was only analyzed for in lysimeter plot samples.

Cesium-137 had detectable concentrations in 49 of the 50 samples collected on the ALE Unit. The

Authorized Limit for cesium-137 is 46 pCi/g. The maximum cesium-137 concentration observed on ALE
(0.59 pCi/g) was 1.3% of the Authorized Limit. The median concentration measured in the samples
collected on ALE during this sampling effort was 0.14 pCi/g (Table 3).

Other than cesium-137, the radionuclides of concern measured by gamma spectroscopy were not
measured at detectable levels in any of the samples collected on the ALE Unit. Cobalt-60, cesium-134, and

europium- 152 all had concentrations below the analytical detection limit, and consequently, well below

the respective Authorized Limits (Table 3).
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In addition to the 4 gamma-emitting radionuclides of concern, the gamma scan analyzed for 19 other
radionuclides (see Appendix B). Only beryllium-7 and potassium-40 were consistently observed on the
ALE Unit above the analytical detection limit. These are naturally occurring radionuclides and their
presence on the ALE Unit in detectable concentrations was expected.

Strontium-90 was measured above the detection limit in 36 of the 50 samples collected across the
ALE Unit. The median and maximum strontium-90 concentrations observed were 0.057 and 0.22 pCi/g,
respectively (Table 3). The maximum observed strontium-90 concentration was 0.25% of the Authorized
Limit (88 pCi/g; Table 3).

Soil samples collected on the ALE Unit were analyzed for three uranium isotopes: uranium-234,
uranium-235. and uranium-238. As expected. uranium-234 and uranium-238 had concentrations above
the detection limit for all 50 samples, and only 16 of the 50 samples had uranium-235 concentrations
above the detection limit (Table 3). This is consistent with historical soil monitoring data, where
uranium-235 was detected less often than uranium-234 and uranium-238. The maximum measured
concentrations of uranium-234, uranium-235, and uranium-238 were well below the Authorized Limits
for the ALE Unit (Table 3). The maximum observed uranium concentrations were less than 1% of the
respective Authorized Limits for uranium-234. uranium-235, and uranium-238.

Plutonium-239/240 had detectable concentrations in 48 of 50 samples collected on the ALE Unit
(Table 3). The maximum measured soil concentration of plutonium-239/240 (0.035 pCi/g) was only
0.OT'% of the Authorized Limit. While plutonium-238 is not a contaminant of concern identified in the
Authorized Limits, it was analyzed for at the same time as plutonium-239/240. Only 23 of 50 samples had
detectable concentrations of plutonium-238. In general, the plutonium-238 concentrations were about
10 times lower than the plutonium-239/240 concentrations.

The samples collected at the lysimeter plots showed no significant differences in concentration
relative to the other samples collected on the ALE Unit (Table 4). All radionuclides detected in soil
samples from the lysimeter plots were well below the respective Authorized Limits. It was noted that for
a few radionuclides with detectable concentrations, the median concentration measured on the Snively
hysimeier plot was higher than the median concentration measured across the ALE Unit (Table 4).
1lowever, for those radionuclides, the maximum concentrations at Snively lysimeter were lower than the
naximumn concentrations measured across the ALE Unit. Samples collected at the lysimeter plots were
also analyzed for americium-241, cunum-242, and curium-244 because americium-241 and curium-242
had wen used in past experiments on the lysimeter plots. None of the samples collected on the lysimeter
plots had detectable concentrations of americium-241, curium-242, or curiurn-244. The nominal detection
limiti for americium-241 is 0.004 pCi/g, which is significantly lower than the 420 pCi/g Authorized Limit
established for americium-241 (Table 2).

The results of soil samples collected on the ALE Unit clearly indicate that the concentrations of the
radionuclides of concern are well below the Authorized Limits (Figure 3). Cesium-137 was the
radionuclide with a measured maximum closest to the applicable Authorized Limit. The maximum
cesium-137 concentration (0.59 pCi/g) was only 1.3% of the Authorized Limit (46 pCi/g).
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Table 4. Comparison of the Soil Concentrations from Samples Collected at the
Non-Lysimeter Plot Sampling Locations

0 Authorized Limit U Median
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Figure 3. Comparison of Median and Maximum Results to Authorized Limit for Radionuclides with

Detectable Concentrations in Soil (Note that the vertical axis is a logarithmic scale).
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Median (and maximum) Median (and maximum) Median (and maximum)
Radionuclides of Concentration from 40 ALE Concentration on ALE HQ Concentration on Snively

Concern Locations (pCi/g) Lysimeter Plot (pCi/g) Lysimeter Plot (pCi/g)

Cobalt-60'a 0.0015 (0.018) 0.0028 (0.0058) 0.0017 (0.0069)

Cesium-I 34"' 0.050 (0.071) 0.069 (0.087) 0.050 (0.064)

Cesium-137 0.15 (0.59) 0.051 (0.063) 0.24 (0.33)

Europium-152"' -0.0062 (0.023) -0.0083 (0.020) -0.013 (0.036)

Strontium-90 0.057 (0.22) 0.042 (0.062) 0.077 (0.16)

Uranium-234 0.15 (0.46) 0.14 (0.18) 0.15 (0.15)

Uranium-235 0.0052 (0.013) 0.0043 (0.0091) 0.0065 (0.012)

Uranium-238 0.17(0.49) 0.14 (0.15) 0.16 (0.17)

Plutonium-239/240 0.0059 (0.035) 0.0015 (0.0020) 0.0066 (0.013)

Americium-241"" 0.00086 (0.0021) 0.00044 (0.0036)

(a) No detectable values for these radionuclides in any samples. Detectable concentrations are larger than the
analytical detection limit and larger than the total analytical uncertainty.



3.12 Statistical Analysis

A statistical analysis of the results was conducted to confirm assumptions made in the sampling

design were met and to determine if the potential existed for concentrations of radionuclides to exceed the

Au h rized Limits when uncertainty was considered. This analysis confirmed that the assumptions were

valid and that the number of samples and location of sampling sites was appropriate. In addition, the

statistical analysis of the results concluded that the Authorized Limits were not exceeded when total

Un, -rlin was considered. Tolerance limits can be used to statistically determine whether a specified
r c-ontaminated at concentrations greater than the authorized limits. The calculated upper tolerance

linmi 1 r each radionuclide in this study (which represents the value at which 99% of the measurements

reide below with a 99% confidence level) was lower than the Authorized Limit for each radionuclide.

3.1.3 Comparison to Other Data

While the concentrations of radionuclides collected on the ALE Unit were less than the Authorized

Limits, a comparison to other relevant data was conducted to further evaluate radionuclide concentrations

on the AILE Unit. The data were compared to environmental monitoring data collected on the ALE Unit

sine 1990, environmental monitoring data collected in the general upwind direction of H anford, and to

the estimated Hanford Site background soil concentrations (DOE 1996a). Environmental surveillance of
radionuclide concentrations has been conducted on and around the Hanford Site since the 1940s. For

comparison to the results obtained by this sampling effort, recent environmental monitoring data was

ct. Based on the historical site assessment (Fritz et al. 2003). soil monitoring data since 1990 were
Jeened the most appropriate to use for comparison Upwind samples collected at Sunnyside and samples

-ollecttd from four locations on and around the ALE Unit provided two sets of comparison data. Hanford
,ackyround soil concentrations, estimated based on the distribution of results from environmental

samples on and around the Hanford Site (DOE 1996a), provided a third set of comparison data. The

median concentrations measured by this sampling effort were generally lower than available comparison
data (table 5).

[he maximum measured concentrations in this study were also similar to the estimated Hanford Site

back round maximum soil concentrations. The concentrations of radionuclides measured in soil on the

ALL Unit had a range of results consistent with the range expected in Hanford Site background soil

(Table 5. Figure 4). All results indicate that there is no significant difference in the radionuclide concen-

trations on the ALE Unit relative to the estimated Hanford Site background soil concentrations or the

colentrations measured at an upwind sampling location.

9



Table 5. Comparison of Results to Other Relevant Data

Median ALE Median Upwind Hanford Site
Median Concentration Concentration Background

Radionuclides of Concentration Observed Since Observed Since Median

Concern (pCilg) 1990a 19901 Concentration"

Cobalt-60"' 0.0017 -0.005 -0.004 0.0013

Cesium-134" 0.051 NA NA NA

Cesium-137 0.14 0.27 0.4 0.42

Europium-152' -0.0073 NA NA NA

Strontium-90 0.057 0.095 0.084 0.081

Uranium-234 0.15 0.11 0.35 NA

Uranium-235 0.0052 0-01 0.014 0.027

Uranium-238 0.16 0.51 0.6 0.68

Plutonium-239/40 0.0054 0.007 0.011 0.0094

Americium-241" 0.000 6 5 1" NA 0.004 NA

NA = Indicates data not available
(a) Data from HRNM Historical Site Assessment (Fritz et at. 2003) - see Appendix C, Table C. 1.
(b) Data from Hanford Site soil background report (DOE I 996a). Maximums are 95% percentile

of soil concentration distribution,
(c) No detectable concentrations measured in this study for this isotope.
(d) For samples from lysimeter plots only.
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Figure 4. Comparison Between Soil Concentrations Measured on the ALE Unit and Estimated for the
Hanford Site Background (DOE 1996a). Solid bars represent median concentrations, lines
represent maximum concentrations.
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3.1.4 Spatial Analysis

In an effort to glean more information from this sampling effort, the results were analyzed with
respect to differences between sampling locations. Results were evaluated for differences that may have
been a result of the soil properties at each sampling location, sample location elevation, and differences in

precipitation. The soil type for each sample was estimated based on a soil survey of the Hanford Site
(Hajek 1966). There were no differences in concentration observed relative to the inferred soil type.
Based on an evaluation of plutonium-239/240 concentrations in soil on the ALE Unit (Price and Dirkes
1981 ), slightly higher concentrations were expected on the eastern portion of the ALE Unit than the
western portion. In order to compare the results from the eastern and western portions of the ALE Unit, a
statistical comparison of results from the two portions of the ALE Unit was conducted. Results indicate
that there were concentrations of plutonium-239/240 on the eastern portion of the ALE Unit that were
elevated relative to the western portion (Table 6). However, the difference was not statistically signifi-
cam (two-sample means I-test. 95% confidence level). This was consistent with the previous study.
which also found that the slight differences observed were not statistically significant (Price and Dirkes
1981 ) Similarly, there were no other radionuclides that had statistically significant differences in
concentrations between the eastern and western portions of the ALE Unit. Based on these results, there is
no distinct indication of elevated concentrations on one half of the ALE Unit relative to the other half.

In the sampling and analysis plan, elevation was identified as a potential biasing factor to the results.
It was suspected that higher elevations could receive more precipitation, thus resulting in more radionu-
clides being deposited at higher elevations. To evaluate the effect of elevation on the results, measured
concentrations were evaluated relative to the elevation of the sampling location. The individual results had
too much variability to distinguish any trends in concentrations that resulted from elevation. In order to
smooth out the variability, samples collected at the 40 non-lysimeter sampling locations were binned into
elevation groups. The average concentrations for these elevation groups indicated that there was a slight
increase in concentration at higher elevations for strontium-90, cesium-137, and plutonium-239/240
(Figure 5). although the differences were not statistically significant (two-sample means t-test, 95%
confidence level).

The slight correlation between elevation and soil concentration for some radionuclides may be a
result of more precipitation at higher elevations. To evaluate the effect of precipitation on soil concen-
trations, results were evaluated relative to the average annual precipitation at each sampling location.
Based on a previous study of the microclimates on ALE, samples were separated into four groups based
on the precipitation in that area (ilinds and Thorpe 1969; Hinds et al. 1975; Stone et al. 1983). The four
groups were A (less than 18 cm annual precipitation), B (18 to 24 cm annual precipitation), C (24 to
28 cm annual precipitation), and D (greater than 28 cm annual precipitation) (see Appendix A.
Fi Urc A.2).
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Table 6. Concentrations of Cesium-137, Strontium-90, and Plutonium-239/40 for all 50 Soil Samples
Collected on the ALE Unit of the HRNM

Cs-137 Sr-90 Pu-239/40 Cs-137 Sr-90 Pu-239/40
Sample Concentration Concenotratiration Concentration Concentration Concentration

Location (pCi/g) n (pCi/g) (pCi/g) Sample Location (pCi/g) (pCi/g) (pCi/g)

ALE 1 0.0052 0.0000055 -0.000014 ALE HQ Lysimeter 1 0.051 0.042 0.0015
ALE 2 0.050 0.0062 0.0012 ALE HQ Lysimeter 2 0.050 0.051 0.0020

ALE 3 0.075 0-026 0.0038 ALE HQ Lysimeter 3 0.057 0.035 0.0015

ALE 4 0.32 -0.0063 0.014 ALE HQ Lysimeter 4 0.063 0.062 0.0015

ALES5 0.59 0.22 0.016 ALE HQ Lysimeter 5 0.047 0.020 0.0013

ALE 6 0.28 0.11 0.0087 SNIVELY Lysimeter 1 0.33 0.076 0.013

ALE 7 0.27 0.059 0.0078 SNIVELY Lysimeter 2 0.16 0,043 0.0044
ALE 8 0. t 1 0.11 0.0033 SNTVELY Lysimeter 3 0.24 0.10 0.0066
ALE 9 0.26 0.13 0.0086 SNIVELY Lysimeter 4 0.27 0.16 0.012

WI 0.22 0.094 0.0076 SNIVELY Lysimeler 5 0.11 0.077 0,0031

W2 0.080 0.040 0.0020 El 0.12 0.051 0.0061

W3 0.31 0.15 0.011 E2 0.20 0.063 0.0074

W4 M0079 0.14 0.0028 E3 0.11 0,026 0.0090
W5 0.11 0.049 0.0052 E4 0.21 0.056 0.0072
W6 0.43 0.14 0.014 ES 0.38 0.17 0.014

W7 0.l 0.087 0.0068 E6 0.47 0.15 0.035
WS 0.15 0.042 0.0056 E7 0.17 0.059 0.0051
W9 0.13 0.042 0.0058 ES 0.067 0.028 0.0024

Win 0.t4 0.039 0.0060 E9 0.086 0.068 0.0023
WI 0.083 0.044 0.0030 EMO 0.18 0.094 0.0068

W12 0.10 0.050 0.0032 ElI 0.072 0.039 0.0019

W13 0.47 0.078 0.030 E12 0.19 0.044 0.0067
W14 0.14 0.079 0.0047 E13 0.20 0.075 0.0073
W15 0,049 0.018 0.0013 E14 0.16 0.030 0.0045
Wli 0.023 0.032 0.00060 E15 0.41 0.14 0.014

West 0.16 0.070 0.0068 East ALE Average 0.20 0.03 0.0086
ALE
Average

Note: Gray highlight denotes result less than analytical detection limit.
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FIgure 5. Average Concentrations of Radionuclides at Various Elevations on the ALE Unit

There were no definite relationships between precipitation and soil concentration, but there did appear
to be an increase in the average soil concentrations of plutonium-239/40 and cesium-137 between
precipitation group B and C (although the difference was not statistically significant). The precipitation
groups are essentially a finction of elevation, so this is consistent with the slight increase with elevation
that was observed.

Of the 50 soil samples collected on the ALE Unit for this study, 9 were at locations selected in the
field as having a potential to accumulate radionuclides. The results from these nine locations were similar
to concentrations measured at the randomly selected sampling locations. While these nine additional
sampling locations were chosen based on a suspected potential for accumulation, it appears that they
reflect typical soil concentrations on the ALE Unit.

3.2 Potential Dose Estimates

The soil concentrations measured on the ALE Unit were well below the Authorized Limits. As
discussed, these limits were developed based on a 100-mrem-per-year maximum allowable dose rate to
members of the public. In order to estimate the doses from the measured soil concentrations, the
maximum measured concentration of each radionuclide analyzed in this study was used as input to the
DOE-approved computer model RESRAD. A few different scenarios were considered here, but results of
this study could be used to evaluate any other scenarios. The modeled doses account for only the
radionuclides included in the Authorized Limits, with no attempt to subtract the exposure attributable to
background concentrations of radionuclides in soil (Napier et al. 2004).
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3.2.1 Recreational Visitor Scenario

The recreational visitor scenario is the scenario that most closely approximates the anticipated usage
of the ALE Unit. This scenario assumes a visitor spends 280 hours per year on the ALE Unit and eats

game harvested on the ALE Unit (Napier et al. 2004). For the recreational visitor scenario, the dose
estimated from the maximum measured ALE soil concentrations is 0.14 irem per year, or less than 1%
of the 100-mrem-annual-dose limit used to establish the Authorized Limits. Cesium-137 is the largest
contributor to the estimated dose for the recreational visitor scenario (Table 7).

Table 7. Total Combined Annual Dose (mrem), and the Contribution from Each of the Isotopes Included
in the Authorized Limits, for Each of the Three Dose Assessment Scenarios

Recreational Agricultural Resident
Isotope Visitor Resident Child

Americium-241 0.00012 0.00087 0.00021
Cobalt-60 0.0076 0.16 0.16
Cesium-134 0.023 0.44 0.44
Cesium-137 0.075 1.3 1.3
Europium-152 0.0070 0.15 0.15
Plutonium-239/40 0.0011 0.0073 0.0011
Strontium-90 0.023 0.26 0.28
Uranium-234 0.0019 0.019 0.032
Uranium-235 0.00036 0.0070 0.0074
Uranium-238 0.0040 0.064 0.075
Total Dose (mrem) 0.14 2.4 2.4

3.2.2 Agricultural Resident Scenario

The agricultural resident scenario assumes a resident who lives year-round on the ALE Unit and
produces or harvests most of their food from the ALE Unit. While this is an unlikely event under current
and planned future use scenarios, it represents a conceivable maximum future dose scenario. Using
RESRAD, the agricultural resident scenario results in an estimated annual dose of 2.4 mrem (Table 7), or

less than 3% of the 100-mrem-annual-dose limit used to establish the Authorized Limits. Similar to the
recreational visitor scenario, cesium-137 contributes approximately half and strontium-90 about 10% of
the combined total dose to the hypothetical agricultural resident.

3.2.3 Resident Child Scenario

An additional potential use scenario was identified during discussions of the evaluation of potential
exposure scenarios on the ALE Unit of the HRNM. In the other dose estimates, the exposed individual
was assumed to be an adult. In the additional scenario, the exposed individual is modeled as a child (0.5
to 1.5 years old) who resides on the ALE Unit. This scenario was developed based on a theoretical
Native American family with children residing on the ALE Unit (Appendix D). Because the RESRAD
computer code cannot be used without modification to estimate doses to non-adults, the original code
outputs for the agricultural resident have been used as a starting point, and the pathways and exposures
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adapted to the scenario of a child residing for I year on the ALE Unit (Napier et al. 2004). The child is
assumed to ingest 73 grams of soil per year in addition to other uptake mechanisms. The resulting
maximum estimated dose to a child is 2.4 mrem per year, or less than 3% of the l00-mrem-annual-dose
limit used to establish the Authorized Limits (Appendix D).

3.3 Biota Dose Screening Assessment

To evaluate the soil concentrations observed on the ALE Unit in terms of potential dose to biota, the
maximum measured soil concentrations for each radionuclide were used to conduct a Biota Dose
Screening Assessment using the RESRAD biota computer code. This code compares the ratio of the
radionuclide concentration in soil that would result in a 0.1-md-per-day dose to terrestrial biota to
maximum measured concentrations, then uses the sum of fractions approach to estimate total dose. The
assessment was done for the entire ALE Unit, and then separately for each lysimeter plot (Appendix E).
The total sum of fractions for dose to biota from the maximum soil concentrations observed on the ALE
Unit is 0.037. The total sum of fractions for the ALE HQ and Snively lysimeter plots was 0.014 and
0.029, respectively. The total sum of fractions for each assessment is less than one, meaning the soils
evaluated pass the level 1 screen. Passing the level 1 screen indicates that soil concentrations on the ALE
Unit should not contribute a dose to terrestrial or riparian biota receptors that exceeds the recommended
dose limit.

4.0 Conclusions

The 50 soil samples collected from the ALE Unit of the HRNM, all had concentrations of radio-
nuclides far below the Authorized Limits. The maximum measured concentrations in soil on the ALE
Unit were all less than 2% of the respective Authorized Limit. A statistical analysis of the results
confirmed that assumptions made in the sampling design were met and that the number of samples and
location of sampling sites was appropriate. In addition, the statistical analysis of the results concluded
that the Authorized Limits were not exceeded when total uncertainty was considered. The calculated
upper tolerance limit for each radionuclide in this study (which represents the value at which 99% of the
measurements reside below with a 99% confidence level) was lower than the Authorized Limit for each
radionuclide. The concentrations measured were similar to previous environmental monitoring on the
ALE Unit and to estimated Hanford Site background soil concentrations. Furthermore, the maximum
observed soil concentrations for radionuclides included in the Authorized Limits would result in an
annual dose of 0.14 mrem assuming a recreational visitor scenario. The modeled dose for the agricultural
resident scenario based on the maximum measured concentrations was 2.4 mrem per year. Similarly, the
dose to a resident child on the ALE Unit was modeled to be 2.4 mrem per year. These doses are all well
below the I 00-mrem-per-year dose limit for a member of the public established by DOE.

Spatial analysis of the results indicated no observable statistically significant differences between
radionuclides across the ALE Unit. There were no indications of any increased concentrations of radio-
nuclides in ALE soil relative to upwind locations or Hanford Site background soil concentrations. The
concentrations of radionuclides measured in soil on the ALE Unit had a range of results consistent with
the range expected in Hanford Site background soil (DOE 1996a). The lysimeter plots had concentrations
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of radionuclides similar to concentrations observed across the ALE Unit. The results of the biota dose
assessment screen indicated that the levels of radionuclides on the ALE Unit pose no significant health
risk to biota on ALE.
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Appendix A

Information About Each Sampling Location
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Figure A.1. Types of Soil on the ALE Unit (from Hajek 1966)
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Table A.2. Sample Collection Field Notes. Locations with no field notes were collected from areas
typical of surroundings, with no distinguishing features or other noteworthy characteristics.

Sample Name Noteworthy Field Observations
ALE I Collected at the outside of a bend in a wash at the base of an eroded mud bank

ALE 2 Collected in the bottom of a wash on a flat bench approximately 100 yards below several eroded banks
ALE 3 Collected near the end of rattlesnake creek at the edge of existing water at the edge of a cut bank
ALE 4 Collected on the edge of 1200 foot road where creek drains out of Rattlesnake Mountain hills
ALE 5 Collected near white pump house partway down face of mountain from an alluvial deposit
ALE 6 Collected from mountain summit- very little soil available, very rocky
ALE 7 Collected from wind blown sand & other dirt in the bottom of a wash close to Yakima River
ALE 8 Collected along power line that runs from ALE HQ up to mountain peak
ALE 9 Collected from wind blown sand along edge of highway 240

El No collection no/es recorded
E2 No collecion noes recorded

E3 No collection, notes recorded
E4 No colectiioni es recOrdd

E5 No collection ..ocs recorded
E6 Location very rocky, very little soil, sample collected from a wide area to find enough soil
E7 No collection notes recorded

E8 No .ollection notes recorded

E9 No collection noes recorded
E 10 No collection notes recorded
El I Collected near a dry wash from flat terrain
E 2 No collection notes ecorded

E13 Collected near high-voltage power lines
E14 No Hollec/on ..otes recorded

E1 5 No collet u.. ionotes recorded
WI Collected on flat plain several hundred yards from a dry creek bed
W2 Collected near a large granite erratic

W3 Collected on a steep hillside near road
W4 No collection totes recorded

W5 Collected on top of the cut bank above ALE I
W6 Collected from a flat bench on hill northwest of Rattlesnake springs
W7 No collection no/es tern . ded
W8 Collected near plowed firebreak
W9 No collection notes recorded

W 10 Collected in a shallow canyon with evidence of erosion from runoff
W I l No collecio, .ot.s recorded
W 12 No colle ion ../es ta .. rded

W13 Collected from a large, old alluvial deposit
W 4 No collecttin o . s recorded

W15 Collected from the top of a ridgetine
W16 Collected from an alluvial deposit in a shallow draw

ALE HQ lysimeter i Collected from PVC casings on the northwest side of lysimeter
ALE HQ lysimeter 2 Collected from PVC casings on top of lysimeter on the north half
ALE HQ lysimeter 3 Collected from PVC casings on top of lysimeter on the south half
ALE HQ lysimeter 4 Collected from a hole in the middle of the top of the plot
ALE IIQ lysimeter 5 Collected from spots across the top of the lysimeter plot
Snively lysimeter I Collected from the tops of aluminum tubes in the ground
Snively lysimeter 2 Collected from the tops of aluminum tubes labeled 251 and 225
Snively lysimeter 3 Collected from the base of T posts labeled 242, 256 and 266

Snively lysimeter 4 Collected from 9 8" diameter PVC tubes next to stake I80
Snively lysimeter S Collected from around the edge of a hole suspected to have come from excavation
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Appendix B

Soil Concentration Results



'able B.1 Sunmary of Results foi Selected Radionuclides and Contaminants of Concern (Shaded cells with italic text denote samples with
[eported C(nCent11s low c thi [ll ilimOMII de"ticable conLceIraion, I.e.., Undelected.

SamKe
Number

RI 93K2

Sample
Site

Name
ALE I

Be-7

0.00391 -0.00232

Cs-134

0.0286

Cs-37

0. 00515

Eu-152

O0M4/

K-40

10.4

Sr-90

0.0000055

U-234

0,146

U-235

|0.00429

U-238

0.183

Pu-238

-0.000207

Pu-239/40

-0.000013
B193K4 ALE2 0.0/65 000816 90595 0.0502 -00202 134 00622 0149 ] 01/8 0.224 0.0000536 0.00115
R I9P6 ALE3 0012 I 0.0025 0 0572 0.0749 -00534 ,..9.56 0.i93 .0.0012/ 0.168 0.00142 0'037$
B193P8 ALE4 0.852 0.00867 f0338 0324 -0.00242 . 9.64 -0.00631 0.198 0.00805 0.183 0.000908 0.0142
B193V2 ALE5 0./54 0.0109 0.0557 0.587 -0.028 13.2 0.224 0.0858 0.00476 0.108 0.00643 0.0159
B193V4 ALE 6 00743 0.00622 0.0316 0.282 -0.023 8.69 0.107 0.176 0.0058 0.162 0,0015 0.0087
B193V6 ALE 7 0.0805 -0.00423 0.052 0.265 0.0/29 14 0.0587 j .458 0.00932 L 0.49 0.00191 0.00784

193V8 ALES ,061 0.015 0.0552 0.111 -U002i5 15.4 0.107 0.164 0.0109 0.172 0.00371 0.00332
B193W0 ALE 9 0,0591 -0.00298 0.0456 0.256 -0.0142 14.4 0.128 0.105 -0.00/62 0.0988 6000987 0.00857
B193RO El 0.00976 -0.00193 0.0476 0.115 -0,00629 15.2 0.0514 0.436 0.0134 0.295 0f000286 0.00613

B193M6 E2 0.121 (t00397 00509 0.203 -0.0194 17.6 0.0632 0.171 0.00842 0.176 0.00214 0.00737
B193M8 E3 0.0798 0.000483 0.039 0,106 0.0128 14.4 ff026 0.166 0.00724 0.187 0.0031 0.00895
B193N0 E4 -0.0668 -0.00154 0.038 0.214 -0.0135 14.1 0.0559 0.109 -00023 0.134 0.000503 0.00716
B193N2 E5 -0.106 -0.00394 0.0702 0.376 -0.0311 16.7 0.173 0.153 0.00435 0.126 0,000709 0.0138
B193W2 E6 0.144 0002// 0.0163 0.468 -0,002/ 4.94 0.145 0.138 0,00365 0.161 0.000729 0.0353
B193N4 E7 0,0702 , 0.0123 0,0482 0.166 0.0234 15.1 0.059 0.146 0.00356 0.129 0.000124 0.00512
B193N6 ES 0.0843 -0.00489 0.1545 0.0667 0.0116 13.6 0.0282 0.113 0.0047/ 0.16 0.000224 0.00235
B193W4 E9 -0.07 -0,0051/ 0.058 0 0863 -00245 161 0.0675 0.145 0.00948 0.161 -0.0000302 0.00228
B193N8 ElO f00907 0.007 0.0559 0.176 0.0009/4 13.7 0.094 0.129 0.0061 0.199 0.00247 0,00681
B193W6 Ell 0,148 ff00319 0.0558 0.0721 -0,00948 184 0.0392 0.189 0.009 0.224 0.00208 0,00186
B193W8 E12 -0.00439 -0.00275 0.0549 0.191 -0,021 15.7 0.0439 0.164 000622 0.183 0.000807 0.0067
B193X0 E13 -ff717 -000614 0.0.512 0.197 0.00844 14.7 0.075 0,179 00035 0.168 000474 0.00731
B193P0 F14 -a 0289 -0.00049 ff0702 0.155 0.0204 13.8 0.0301 0159 '0.00836 0.168 0.000/74 0.00448
B193P2 E15 -0.00482 0.00393 0.0553 0.412 -0.0225 14.5 0.143 0.12 0.021 0.161 0.00113 0.0138
B193K6 W I -0.00946 0.00499 0.0442 0.218 -0.01/5 13.4 0.0938 0.125 -0.00159 0.129 0.000353 0.00762
B193K8 W2 -0.0047 -ff00522 0.0617 0.0798 -0.0209 15.4 0.0401 0.188 0.00713 0.167 0.0000609 0.00199
B193L0 W3 0.2 0.00735 0.0384 0.314 -0.0133 14.9 0.153 0.11 ff00308 0.171 0.00105 0.0112
B193P4 W4 0.0/66 ff00254 ff0222 0 0793 -. 00406 12.6 0.136 0.137 -ff00167 0.141 0.000651 0.00281
B193L2 W5 0.0363 0.00601 0.0552 0.113 -0.0184 12.7 0.0485 0.12 0.00554 0.143 000475 0.00515
B193L4 W6 -0. 0291 0.000305 ff0481 0,425 0.0149 14.1 0.144 0.123 0.00409 0.117 000096 0.0137
B193R2 W7 0.023 0.00/01 ff0339 0.114 -0.0277 13.2 0.0869 0.128 0.00748 0.116 0.00122 0.00681
B193L6 WS 0 0281 0.0175 0.0713 0,15 -0.00607 15.7 0.0419 0.219 0,00523 0.219 0.0002/7 0.00558
B193L8 W9 0 /04 000/79 0.0137 0,3 0.00214 15.5 0.0423 0.177 0.000766 0.164 0.000142 0.00578
B193R4 W10 -0. 00079 -0.00415 0,0395 0.135 0.00621 13.9 0.0393 0.104 0.0007/7 _ 0.105 ff000201 0.00595
B193M0 WIl -0.131 -ff0087 0,043 0.0825 ff00623 ' 12.4 0.0443 0.142 0.0000091 0.145 -0,0000303 0.00299
B193M2 W12 -0.0721 -0.00426 ff0583 0.103 -0.0349 14.6 0.0504 0.11 0.00138 0.131 0.00215 0.0032
B193R6 W13 0.0515 -0.0197 0.0539 0.466 0.00432 14.4 0.0775 0.0897 ff00258 0.129 00009 0.0298
B193M4 W14 0.02 76 0.00493 0.0409 0.141 -0112 13.9 0.0785 0.134 ff00847 0 174 ff000 t73 0.00466
B193R8 W15 -ff0242 0.00436 (0401 0.0493 0.00244 IT14 o081 0.145 ff00318 0.206 -0000304 0.00133
B193TO W16 f f043 0.00202 ff0417 0.0227 -0,00442 14.8 1 00315 0.162 1 0.00578 0.175 ff000452 0000598



Table B.1. (contd)

Sample Sample Site Be-7 Co-60 Cs-134 Cs-137 Eu-152 K-40 Sr-90 U-234 U-235 U-238 Pu-238 Pu-239/40 Am-241

B193X2 ALE eQ 0.128 0.00283 0.0869 0.0513 -00201 15.1 0.0418 0.136 0.00319 0.139 0.000214 0.00147 0.000301Lysimeter I

B193X4 L Ee -0.208 0.00576 0.069 0.0501 0.00516 15.7 0.0509 0.177 0.00907 0.15 0.00434 0.00202 0.000863Lysimeter 2

B193X6 ALE H -00846 0.00334 0.0671 0.0565 -000831 15.5 0.0347 0.102 0.00198 0.132 00000869 0.00148 000148LysinieterS 3 04 .03

B193X8 ALE HQ 0.0749 -0.000363 .0717 0.0626 0.0204 16 0.0623 0.142 0.0043 0.134 0.00297 0.00147 0.00209
_____ Lysimeler 4

B193Y0 ALE HQ
Lvseter 5 00178 0.0021 .0458 0.0472 -0.0198 15.6 0,0196 0.124 0.00621 0.148 0.000125 0.00134 0.000431

B193T2 SNIVELY
Lysmeter1 -0.0684 0.00687 0.0303 0.325 -0.0222 15.8 00762 0.154 0.0124 0.16 0.00164 0.0134 -0-0000246

B134 SNIVELY 3 .63 01
B193T4 -0.0226 0.00535 0.0643 0.16 0.0111 15.8 00423 0.149 0.00165 0.164 0.00128 0.00439 0.000444

B193T6 Lsneter 3 0.0984 0.000024 0.0563 0.241 -0.0387 14.7 0.101 0.149 0.00652 0.167 0000759 0.00657 0.00364

B193T8 L .00395 -0.00213 0.0381 0.267 -0.0133 14.1 0.163 0.135 0.000795 0.156 0.000768 0.0123 0.00356

B193V0 Lynet 5 0.00458 0.00168 0.0501 0.109 0.0362 14.7 (.0767 0.149 0.0123 0.15 0.000623 0.00307 -0.00044



Table B.2. All Results from Soil Sampling on the ALE Unit of the H RNM for Radionuclides Included
in the Authorized Limit

Co a Total Aiayical
Surple number Smpie catin Sample Daie Radinciulide (pC/g) Counting Erne Error electi.n Limit Lab Qualifier

1193K2 ALE 1 13-Apr-04 Co-60 -400232 0.0084 00084 0.0145 Undetected
1193K ALEL 13-Apr Cs-134 00286 0012 0T012 0.0176 Undetected
P197K? Al 13-Apr-04 Cs-137 00055 00085 0.0085 00149 Undetected
1,19"K2 AL 13-Apr-04 Eu-152 00141 0022 0.022 00335 Undetected
11[97K2 ALEI | 13-Apr-04 Pu-2391240 -0.0000136 (U00031 000033 0.000648 Undetected
SlflK2 ALl 1 3-Apr-04 Sr-90 00000055 0.00033 0.031 0.0614 Undetected

BN1(2 ALE 13-Apr-04 U-234 0.146 0.031 004 0.0158
9K2 ALL I 13-Ar-04 U-235 0.00429 0.0072 0.0073 0.0108 Undetected

A F 13- Apr-04 U-218 0181 005 0046 6.02V7
B 1931(4 ALE2 13-Api- Co-60 0.00816 0,011 0011 0.0196 Undetected
131 1K4 ALE.? 13-Apr-04 Cs-I 34 0.0595 1)02,1A 0021 0,0248 Undetected

1931K4 ALE? 13-Apr-04 Cs-137 00502 0,019 0.019 00182
H 193K4 ALE 2 13-Apr-04 Eu-I152 -0 0202 0.023 0.023 0.0378 Undetected
H13 (K4 ALE 13-Apr-04 Pu-239'240 000115 000073 0.0)076 0.0(10777
B1 3K4 ALI? 13-Apr404 Sr-90 0.00622 0.035 0.035 00679 Undetected

I 93K4 ALE? 13-Apr-4 U-234 0.149| 0.029 0038 0.0232
B193K4 ALE' -A-04 U-235 0.0118 0.01 10.1I 0.0134 Indetecied
B31931(4 AL2 ThFpr-4 U..23 1.224 1.34h I.753 1TU2
B193W6 ALL3 21-Apr-04 Co-60 0.00125 0.011 0.011| 0.0198 Indetected

I 193P6 ALE I 21-Apr-04 Cs-134 1) 0572 0.02 0.02 0.0291 Undetected
B: 43P16 ALL - 2Ar-4 Cs- 137 0.0749 0.025 0.025 0.0215
H 13 P6 ALL 21-Apr- Eu-I 52 0.00534 0.029 0.029 00485 Undetected
H13P6 AL; 2-Apr-4 Pu-239/240 0.00375 0.0017 0.0025 0.000468
H193P6 ALE 21-Apr-04 Sr-90 0.0256 0.021| 0.022 0.0376 Undetected
191P6 ALE 21 -Apr-04 U-234 0.193 0.034 0.047 0.0104

B1931p All1 21-Apr-04 U-235 0,.00121 0.004 0(0041 0.00384 Undetected
-19x( Ar 2 1Apr04 U7 7 001687 -.0rw -,-4= .

I193Ps ALEF 21 -Apr-04 C(r-6 0.00867 0.017 0.017 0.0315 Undetected
B19 11 AL _ 21-Apr-04 Cs-134 003381 0.022 0.022 0.0351 Undeected
H3193P8 AtI 4. 21 -Apr-04 Cs- 137 0.324 0.056 1.056 0.029
I19T 8 ALE 4 21 -Apr-04 Et-152 -0.00242 008 008 0.0678 Undetected
RL9fPE ALE 4 21 -Apt-04 Pu-239/240 0.0142 0.0037 0.0043 0.00172
I1 9's AL 4 21 -Apr-04 Sr-90 -0.00631 0.027 0.027 0.0529 Undetected
I13Pi81 ALE A 21-Apr-04 U-234 0.198 0.032 0046 0.0089
1319-PS AL 4 21 -Apr-04 U-235 000805 0.0068 0.007 0.00328

1 193P ALL 4 21-Apr-04 U-238 0.3 3 0.-4MTRIO
1193V2 ALE5 23-Apr- Co-CO 01109| 0.014 0014 0.0265 Undetected
1 9 V ALI 23Ar-04 Cs- 134 0.0557[ 0.021 0.021 0.0313 Undetected
19)7 ALF [ 23-Apr-04 Cs- 137 0.587 0.08) 0.081 0.0236

B193V, AL I 23-Apr-04; Eu-152 -0028[ 004 )04 0.058 Undetected
H, 9)V2 All * 23-Apr-04 Pu-239/240 0.0159| 0.0029 00037 000035
RI9,V2 ALF 5 | 23-Apr-04 Sr-90 0224 0.037 0.051 (.0495
IT 9V2 ALI i 23-Apr-04 U-234 0.0858 0018 0.023 0.007137
1 9'V2 AL i 23-Apr-04 U-235 .00476 0.0045 1)0046 (.00215
1 93V2 ALE 5 Y2lApr-04 U-238 h 1 t8 . Ifl6 iTi93T

" 9 74 ALE 6 23-Apr-04 C-60 1,00622 0.0092 0.0092 0.016$ Undetected
1, 43V4 ALE 6 23-Apr-04 Cs-I134 0.0316 0.018 0.018 0.0201 Undetected
11:9 V4 ALE 6 | 23-Apr-04 Cs-137 0.282 0.04 0.04 0.0155
B 9;\4 ALE 6 23-Apr-04 Eu-152 -0 023 0022 0.022 0.0354 Undetected
B: 93' 4 ALE 6 | 23-Apr-04 Pt-239/240 W0087 0.0037 1.0039 000104
B193' 94 ALE 6 23-Apr-04| Sr-90 0.1071 003 0.0351 0(0451
0)9; 4 ALE 6 23-Apr-04| U-234 0.176 0026 0.039 0.00682
_ 91V4 ALE 6 23-A r-04 U-235 (1.0058 0.0052 0.01154 0.00251
B193V4 AlE6 2.-Apr-04 U-238 | .6 1 .2 0.i36 f.fl86
B91 6 ALE 7 23-Apr-04 Co-60 -0.00423 (.011 0.011 0.0182 Undetected
B19q3<6 AlE 7 23-Apr-4 Cs-134 0.052 0.021 0.021 0.0251 Undetected
B <3\6 ALI 7 23-Apr- Cs-137 0 265 0.04 0.04 00199

I3193\ 6 ALE 7 23-Apr-04 Eu-152 00129 0.026 0.026 0.449 Undetected
I193% 6 ALE 7 23-Apr-04 Pu-239/240 0,.00784 0.0025 (.0028 0.00143
1193V6 ALL 23-Apr-04 Sr-90 0.0587 0.031 0.033 0.0489
14193V 6( ALI 7 23-Apr-04 U-234 0458 0.05 0.09 0.00369
B193 -6 ALE 7 23-Apr-04 U-235 1 .00932 3.00771 0.0079 1 1.00369
7w0, AL6 !-Apr-41 UT-23h 0491 00521 0.095 0.01
IA'93A8 | Al E 23-Apr-04 Co-t 11015 0.015 0.015 0,0279 Undetected
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Table B.2. (contd)

Cencentron I oald Analyttcat
Sample number Sample Location Sample Date Radionculide (pCi/g) Counting Error Error Detection Limit Lab Qualifier

B193V8 ALE X 23-Apr-04 Cs-134 0.0552 0.021 0.021 0.0335 Undetected
BMWV ALE 8 23-Apr-04 Cs-137 0.11 0.027 0.027 0.027
14193V8 ALE 8 23-Apr-04 Eu-152 -0.00258 0.037 0.037 0.0603 Undetected
11193V8 ALE 8 23-Apr-04 Pu-239/240 0.00332 0.0012 0.0013 0.000273
1493V8 ALE 8 23-Apr-04 ST-90 0.107 0.031 0.035 0.0436
B193V8 ALE 8 23-Apr-04 U-234 0.164 0.034 0.044 0.0168
B193V8 ALEX 23-Apr-04 U-235 0.0109 0.0099 0.01 0.0115 Undetected

193V8 AIE8 23-Apr4 U.238 | T.h7h 0.034 0.044 - .-645

1193W0 ALE 9 23-Apr-041 Co-60 -0.10298| 0.0092 0.00921 0.0157 Undetected
B1193W0 ALE 9 23-Apr-04 Cs-134 0.0456 0.018 0.018 0.0213 Undetected
B 193W0 ALE 9 23-Apr-04 Cs-137 0.256 0.036 0.036 0.0158
B193W0 ALE 9 23-Apr-04 Eu-152 -0.0142 0.021 0.021 0.035 Undetected
11193W0 ALE 9 23-Apr-04 Pu-239/240 0.00857 0.0018 0.0022 0.00025
B193W0 ALE 9 23-Apr-04 Sr-90 0.128 0.031 0.037 0.0431
It 193Wo ALE 9 23-Apr-04 U-234 0.105 0.022 0.028 0.00959
B 93Wo ALE 9 23-Apr-04 U-235 -0.00162 0.0041 0.0042 0.00959 Undetected
-1193W0 Al9 23-Apr-04 U-238 Z .98 0.021 - - - 27| T0795

B193RD ALE El 21 -Apr-04 Co-60 -0.00193 0.01 0.01 0.0172 Undetected
13193R0 ALE El 21-Apr-04 Cs-134 0.0476 0.016 0.016 0.0227 Undetected
B193R0 ALE El 21-Apr-4 Cs-137 0,1151 0.024 0.024 0.0162
B193RO ALE EI 1-APr-4 Eu-152 .0,00629 0.023 0.023 0.0376 Undetected
1l 93RO ALEEl i-Apr-04 Pu-239/240 0.00613 0.0014 0.0017 0.000581

B193RD ALEE) 21-Ap -04 Sr-90 0.0514 0.02 0.022 0.0298
111 93RD ALE, El 21-Apr-04 U-234 0,.436 0.046 0.084 0.0162
131 93R0 ALL E1 

2 1-Ap-04 U-235 0.0)134 0.0095 0.0098 0.0107
B193R0 ALIE 21-Apr-04 U-3T - - 1D3 - ---- -.- 6 6 0.0173

111 93M6 ALE E2 16-Apr 04 Co-60 0.00397 0.015 0.015 0.026 Undetected
III 93M6 ALE E2 16-Ap04 Cs-134 0.0509 0.021 0.021 0.0292 Undetected
11193M6 ALE E2 I-Ap-04 Cs-37 0.203 0.04 0.04 0.0224
B193M6 ALE E2 16-Apr-04 Eu-152 -0.0194 0.049 0.049| 0.0561 Undetected
14193M6 ALE E2 16-Apr-04 Pu-239/240 0.00737 0.0015 0.0018 0.00055
13193M6 ALE E2 16-Apr-04 Sr-90 0.A632 0.025 0.027 0.0423
1193M6 ALE E2 16-Apr-04 U-234 0.171 0.039 0.048 0.0198
B I 93M6 ALE E2 16-Apr-04 U-235 0.00842 0.0089 0.0091 0.00542 Undetected
B1FqM -- AlT E2 | 6Apr-4| U-239 0 176 . .9| .6

B193M8 | ALE E3 16-Apr-04 Co- D 0.000483 0.013 0.013 0.0226 Undetected
B193M8 ALE E3 16-Apr-04 Cs-I134 0.039 0.027 0.027 0.0303 Undetected
B193M8 ALE E3 16-Apr-04 Cs-137 0.106 0.028 0.028 0.0203
R 193M8 ALE E3 16-Apr-04 Eu-152 0.0128 0.029 0.029 0.049 Undetected
H 1 93M8 ALE E3 16-Apr-04 Pu-239/240 0.00895 0.0011 0.0017 0.0000895
[3193M8 ALE E3 16-Apr-04 Sr-90 0.026 0.02 0.021 0 0383 Undetected
B193M8 ALE E3 16-Apr-041 U-234 0.166 0.028 0.039 0.00299
B193M8 ALEE3 16-Apr-04 U-235 0.00724 0.0062 0.04 0.00299

93M ---- Al.TT E3 - -Apr-1 T U- ---- Z |s9 -.- 4F| -. h0 624

I193N0 ALE E4 16-Apr-04 Co-60 -0.00154 0.01 0.01 0.0179 Undetected
B193N0 ALE E4 | 16-Apr-0

4 Cs- 134 0.038 0.016 006 (.0227 Undetected
B193N0 ALE E4 16-Apr-04 Cs-137 0.214 0.033 0.033 0.0163
B193N0 ALE E4 16-Apr-04 Eu- 152 -0.0135 0.024 0.024 0.0397 Undetected
14193N0 ALE E4 16-Apr- Pu-23 9/240 0.00716 0.0016 0.1)019 0.000823
B193N0 ALE E4 16-Apr-04 Sr-O0 0.0559 0.M23 0.025 0.0407
13193N0 ALE E4 16-Apr-04 U-234 0,109 0.028 0.034 0.0132
B193N0 ALE E4 16-Apr-04 U-235 -0.0023 0.0014 0.0015 0.00958 Undetected
B3N ALL E4 16-Apr-04 U-238 0.34 0,03 1 0.038 _.797
1193N2 ALE ES 16-Apr-04 Co-60 -0.00394 0.014 0.014 0.0237 Undetected

B193N2 ALE E5 16-Apr-04 Cs-134 0.0702 0.022 0.022 0.0301 Undetected
H193N2 ALE E5 16-Apr-04 Csa-137 0.376 0.058 0.058 0.0202
R193N2 ALE E5 16-Apr-04 Eu-152 -0.0311 0.031 0.031 0.0493 Undetected
R193N2 ALE E5 I 6-Apr-04 Pu-239/240 0.0138 0.0035 0.0044 0.00156|
13193142 ALE E5 6-Apr-04 Sr-90 0.173 0.029 0.04 0.0375
B193242 ALE E5 16-Apt-04 U-234 0.153 0.025 0.036 0.00773
1193N2 | ALE E5 16-Apr-04 U-235 0. 00435 O(.0049 0.005 0.00269 Undetected
l1913N ALE E 16Apr-4 U1l 0., .28 _._3 __ _.00269 _

B193W2 ALEE6 I 23-Apr- 4 Co-60 (.00211 0.00761 0.0076 0.01391Undetected
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Table B.2. (contd)

C oe t otal Analytical
Sat"me ntumre Sample L.cation Sample Date Radtonculide (pCIg) Cuttntitg Error Error Detection Limit Lab Quatiier

13>3W? ALE [6 23-Apr-04 Cs-I 34 0.0163 0.015 0.015 0.0176 Undetected
ii 3W? [ ALE 16 23-Apr-04 Cs- 137 0.468 0.061 0.061 0.014
1303W? | ALE E6 23-Apr-04 Eu-I152 -)021| 0.021 0.021 0.0365 Undetected
0>53W? ALE E6 23-Apr-04t P-239.240 0 .0353| 0.0026 0.0058 0.000361
R k3W? ALE 6 23-Apr-04 Sr-90 0.145 0.031 0,038 0.0425
M1313W2 ALE E6 23-Apr-04 13-234 0.13$M 0032 0.04 000471
113W ALE6 23-Apr-04 U-235 0.00365 0.0078 (T0078 0.0128 Undetected

103W? ALE 6 723-Apr-U04 -218 T6 71 - 0.014 - .U43 -000471
F 1 13N4 ALE E7 . 16-Apr-041 Co-60 0.0123| 0.014 0.014 0.025[1JUdetected
B1 3N4 ALEE 7 16-Apr-04 Cs-134 0 .0482 0.017 0017 0.0295 Undetected
P 11 3N4 ALE E7 16-Ap- Cs- 137 0.6" 0.03 0.03 0.0242
110,N4 ALE E7 |-16-Ap,-04 E 152 0.0234 0048 0.048 0.055 Undetected

k1 O9N4 ALE 7 I 6-Apr-04 Pu-239/240 0.00512 0.0013 0(1015 )000565
1i;I3N4 ALE [E7 16-Apr-04 Sr-90 0,059 0.025 0.027 o1.0426
13 )1N4 ALE | 16-Apr-04 U-234 0.146 0.026 0.036 0.00871
h 1)3N4 ALEE L7 16-Apr-04 U-235 0.00356 0.0051 0.0052 0.00631 Undetected
R193N4 ALE E7 T 26-pM-M U-.3 7.T | .04| . W.i3
B193N6 ALE E8 16-Apt-4 Co-40 400489 0012 0.012 0.0201 Undetected
110N6 ALE E.S 16-Ap-04 Cs-134 0.0545 0.028 0.0281 0.0275 Undetected

R: 1)3N6 ALE ES 16-Apr4 Cs-137 0,06671 0.024 0.0241 0.0194
B1931N6 ALE E-1 16-Apr-04 Pu-12 0.0116 0.026 0.026 0.0443|U.Indetected
B13N6 ALE F8 16-Apr-04 Pu-239/240 0.00235 0.00091 0.00098 0.000229
R 193N6 ALE EX 16-Apr-04 Sr-90 0.0282 0021 0.023 0.0412 Undetected

I 13N6 ALEE8 E 16-Apr-04 U-234 0.113 0.025 0,032 0.00929
B 1o33N6 ALE E8 16-Apr-04 U-235 0.00471 0.0056 0.0058 0.00342 Undetected
RBY.N6 V ALES B 6I-Ap-4 U u 0.16 0.029 -- 39 TUT.--- 4

A.19W4 [Al E9 23-Apr-04 Co-SO ..0.00511 0.012 0.012 0(0192 Undreected
[1 qI9W4 A1.E E39 23-Apr-04 Cs-134 0.058 0.02 0.02 0 0273 Undetected
B 1 193W4 ALE E9 23-Apr-04 C,137 0,0963 0.021 0.021 0.0209
B 93W4 I ALP E9 23-Apr-04 Pu-I 52 -0.0245 0.027 0.027 0.0439 Undetected

I 93W4 ALl E9 23-Apr-04 Pt-239/240 0.00228 0.0013 0.0013 0.000461
S13W4 ALE E9 23-Apr-t)4 St-90 0.0675 0.023 0.026 0.0305

It 193W4 ALE EQ 23-Apr-04| U-234 0.145 0.026 0.036 0.00815
i 10W4 | ALE E) 23-Apr-04 U-235 0.(0948 0.0077 0.0079 0.00W815
It 1W4 AIEE E 23-pr-04j U 231, o,16- - -.--| --- .)M

Bt9INS ALEE 0 16-Apr- Co-6O 0.007 0.012 09012 0.0224 Undetected
BI 93N138 ALE E 0 16-Apr- Cs- 134 00559 0.028 0.028 00291 Undetected
B I93N8 ALEE10 16-Apr-04 Cs- 137 0.176 0.033 0.033 0.0199
B1 93N8 ALE E 10 16-Apr-04 Eu- 152 0.000914 0.028| 0.028 0.1(474 Uindeected
1 93N8 ALE Fll 16-Apr-04 Pu-239/240 0.00681 0.0024 1 0.0026 (.00141

B [93N8N ALE 13 10 16-Apr-04 Sr-90 0.04 0.031 (.035 0.0511
H 93N8 ALE lEO 16-Apr-4 U-234 0.129 0.026 0.034 0.0165
B 193N3 ALE E10 16-A r-4 -235 0.0061 0.0066 0.0067 0.0081 1 Undetected
11 (N78 | ALE P1T 26-Apr- 38 ---- 6.h99 . --- 4-- W .
I3 93W6 ALEEll 23-Apr-04 Co-60 0.00319| 0.017 0.017 0.029 Lndetected
13 93W6 ALE Elil 2-Apr-

04  
Cs-134 0.0558 0.03 0.03 0.0304 Undetected

B 91Wo ALE Ell 23-Apr-04 Cs-137 0.0721 0.027 0.027 0.0275
Bi 03W6 ALE El I 23-Apr-04 Eu- 152 -0.00948 0.039 0.039 (.0634 Undetected
BF:3W6 ALE Ell 23-Apr-04 Pu-239/240 0.00186 0.001 0.0011 0.00038|
B13W , ALE El I 23-Apr- 4 Sr90 0.0392 0.021 0.025 ().0358
B: IWO ALE El I 23-Apr-04 U-234 0.189 0.031 0.044 0.00904
B-9 WO ALE El I 23-Apr-04 U-235 0.009 0.00751 0.0077 0.006981
l1 iW6 ALE E_ Ar4 U-2 0,224 0.04 0.0 0,004
l11 8Ws ALE E12 23-Apr-04 C-0 -0.00275 0.012 0.012 0.0204 Undelected
BI qW ALE E12 ..... 23-Apr-04 Cs-134 0.0549 0.02 0.02 0.0297 Undetected
Hi 9 Ws ALE E12 23-Apr-04 Cs-137 0.191 0.032 0.032 0.0208
Hi 93W8 ALE E12 23-Apr-04 ES- 152 -00121 0.029 0.029 0.048 Undetected
H I 93W8 ALE E12 23-Apr-04( P.-239/240 1.0067 0.0018 0.002 0.000323
H i ItW8 ALE E12 23-Apr-04 Sr-90 (.0439 0.025 0.027 0.0388
RWW ALE E12 23-Apr-04 U-234 0164 0.03 0.041 0.0102
R0 9 WK ALE E12 23-Apr-04 U-235 0.00622 0.00064 0.0065 0 .00353 Undetected
ThT0W8 | ALE E T 23-Apr-14, UfW 0.1T3 T 11 T,03 0.3tT 2ht1X-i ALE El 23

-Apr-04 Co4s -0.00614 0.01I 0.011[ 0.01841Undetected
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Table B.2. (contd)

Concentration lotal Analytical
Sample number Sample Location Sample Date Radionculide (pCi/g) Counting En-or Error Detection limit Lab Qualifer

B193X0 ALE E3 23-Apr-04 Cs-134 0.0512 0.017 0.017 0.024 Undetected
B193X0 ALE E13 23-Apr-04 Cs-137 0.197 0.032 0.032 0.0176
B193X0 ALE E13 23-Apr-04 Eu-12 0.0044 0.024 0.024 0.0406 Undetected
B193X0 ALE E13 23-Apr-04 Pu-239/240 0.00731 0.0018 0.0021 0.000814
B193X0 ALE E13 23-Apr-04 Sr-90 0.075 0.026 0.029| 0.0365
B193X0 ALE E13 23-Apr-04 U-234 0.179 0.036 0.047| 0.00461
B193X0 ALP E13 23-Apr-04 U-235 0.0035 0.0059 0.006 0.00461 Undetected
B193XW ALE E13 [ 23-Apr-04 U-218 .16 - .-3- 0.044 0.00962

0193po 0 ALE E14 16-Ap-041 C60 -0.00499 0.012 0.012 00217 Undetected
B193PO ALE E14 16-Apr-04 Cs-134 0.0702 0.025 0.025 0.0302 Undeteictd
B193PO ALE E14 16-Apr-04 Cs-137 0.155 0.031 0.031 0.0213
B193P0 | ALE E14 16-Apr-04 Eu-152 -0.0204 0.03 0.03 0.0503 Undetected

B193 PO ALP E14 16-Apr-04 Pu-239/240 0.00448 0.0014 0.0015 0.000276
B193P0 | ALE E14 16-Apr-04 Sr-90 0.0301 0.03 0.03 0.0519 Undetected
B193PO ALE E14 16-Apr-04 U-234 0.159 0.032 0.041 0.0153
B193po ALE E14 16-Apr-04 U-235 0.00836 0.0085 0.0087 0,.0105 Undetected
B1930 ALP P4 16-Apr-04 U-238 0.168 - .33 .43 -.--- 7

B1931 2 ALE E15 16-Apr-04 Co-60 0.00393 0.013 0.013 0.0226 Undetected

B1931P2 ALE E15 16-Apr-04 Cs-I134 0.0553 0.02 0.02 0.0291 Undetected
B193P2 ALE E15 16-Apr-041 Cs- 137 0.4121 0.063 0.0631 0.0214
B 193P2 ALE E15 16-Apr-04 Eu-152 -0.02251 0.03 0.031 0.0482 Undetected
R1931 2 ALE E15 16-Apr-04 Pu-239/240 | 0.0138 0.0026 0.0032 0.00(851
B193P2 ALE E15 16-Apr-04 Sr-90 0.143 0.035 0.042 0.0541
B19312 ALE E15 16-Apr-04 U-234 0.12 0.028 0.035 0 0242
B193P2 ALEE15 U16-Apr-04 -235 0.0121 0.011 0.011 0.0149 Undetected
B 193P2 ALEE1 | 16-Apr-4 .P U-2 0. 0.1- 07
H193K6 ALEWI 13-p-

0 4  
Co-60 0.00499 0.012 0.012 0.0215 Undetected

B193K6 ALEWI 13-Apr-04 Cs-134 0.0442 0.023 0.023 0.0267 Undetected
B193K6 ALP WI 13-Apr-04 Cs-137 0.218 0.037 0.037 0.0197
B 193K6 ALE WI 13-Apr-04 Eu-152 -0.0115 0.03 0.03 0.0479 Undetected

B193K6 ALE We 13-Apr-04 Pu-239/240 0.00762 0.0015 0.0019 0.000207
B193K6 ALE WI 13-Apr-04 Sr-90 0.09381 0.039 0.0411 0.0668
B1931K6 ALE WI 13-Apr-04 U-234 0.125 0.027 0.034 0.0224
R193K6 ALE WI 13-Apr-04 U-235 -0.00159 0.0065 0.0065 0.0138 Undetected
WI93KT | ALE WI | D UAr-04| U-2 T Wfu Z.3 6 -.- 3T m.015

R19318 ALEW2 13-Apr-04 Co-60 -0.00522 0.012 0.012 0 0194 Undetected
B19318 ALE W2 13-Apr-04  Cs- 134 0.0617 0.022 0.022 0.025 Undetected
B193K8N ALE W2 13-Apr-04 Cs- 137 0.0798 0.021 0.021 00188
B193K8. ALE W2 13-Apr-04 Eu-152 -0.0209 0.029 0.029 0.044 Undetected
B193K8 ALE W2 13-Apr-04 N-239/240 0.00199 0.00087 0.00092 0.000246
B193K8 ALE W2 13-Apr-04 Sr-90 0.0401 0.018 0.019 00295
B193K8 ALE W2 13-Apr-041 U-234 0 188 0.029 0.043 )00805
B193K ALE W2 13-Apr-04 U-235 0.007131 0.0062 0.00641 .00296
Bm93T ALE0W2 |M-pr04| U F 0W 0 ) 0.039 0.002
B193L0 ALE W3 13-Apr-04 Co-60 0.00735 0.013 0.013 0.0228 Undetected
B193L0 ALE W3 13-Apr-04 Cs-134 | 0.034 0.02 0.02 0.0276 Undetected
B193L0 ALE W3 13-Apr-04 Cs-137 0.314 0.045 0.045 0.0211
B193L0 ALE W3 13-Apr-04 Eu-152 | -0.0133 0.042 0,042 0.0505 Undetected
B193L0 ALE W3 13-Apr-04 Put-239/240 0,0112 0.0021 0.0026 0.000721
B193L0 ALE W3 13-Apr-04 Sr-90 O). 153 0.03 0.038 0.039
B19310 ALE W3 13-Apr-04 U-234 0.11 0.024 0.03 0.00862
B19310 ALE W3 13-Apr-04 U-235 0,00308 0.0047 0.0048 0.00317 Undetected

T193W0 ALEW3 3- Apr-04 U-238 , 171 T-9 4UM

B193P4 ALEW4 16-Apr-04 Co-60 0.002541 0.01 0.01 0.0177 Undetected
B 931 4 ALE W4 16-Apr-04 C-134 0.0222 0.013 0.013 0.0211 Undetected
B 1931P4 ALE W4 16-Apr-04 Cs-137 0.0793 0,017 0.017 0.0175
B193P4 ALE W4 16-Apr-04 Eu-152 -0.00406 0.038 0.038 0.0425 Undetected
B 193114 ALE W4 16-Apr-04 Pu-2 39

/
24 0  0.00281| 0.0011 1.0011 0.000263

131931P4 ALE W4 16-Apr-04 ST-90 0.136 0.03 0.038 (.0415
11931P4 1 ALE W4 16-Apr-04 U-234 0.137 0.035 0.042 0.0314
s193P4 ALE W4 16-A r-04 U-235 -0.00161 0.0091 0.0091 0.0193 Undetected
193P4 ALP W4 1-Apr-4 U.29 0141| . 4

B1931-2 ALE W5 13-Apr-04 Co-60 0.00601 0.01 0.0 Oro)188 Undetected
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Table B.2. (contd)

Concentration Total Analytcal
Sample number Sanple Location Samiple Date Radionculide (pCi/g) Counting Error Eror Detection Limit Lab Qualifier

8193M2 ALE W12 13-Apr-04 Cs-134 0,0583 0.028 0.028 0.0303 Undetected
B193M2 ALE W12 13-Apr-04 Cs-137 0.103 0.023 0.023 0.0219|
B193M2 ALEW12 13-Apr-04 E.-152 -0.0349 0.034 0.034 0.0499 Undetected
B193M2 ALE W12 13-Apr-04 Pu-239/240 0.0032 0.0011 0.0012 0.000235
B193M2 ALE W12 13-Apr-04 Sr-90 0.0504 0.022 0.023 0.0372
8193M2 ALE W12 13-Apr-04 U-234 0.11 0.027 0.033 0.0108
B193M2 ALE W12 13-A r-04 U-235 0.00138 0.0059 (1.0059 0.0108 Undetected

W19T37T ALE WI2 13 -Apr- U-238 U.1 3!1 -.-29- 0. WM?6

B193R6 ALEW13 21-Apr-041 Cn-60 -0.01971 0.013 0.0131 0.0193Undetected
Hl93R6 ALE WI3 21-Apr-

04
| Cs-134 0.0539 0.021 0.021 0.0272 Undetected

B]93R6 ALE W13 21-Apr-04 Cs-137 0.466 0.074 0.074 0.0201
P193R6 ALE W13 21-Apr-04 En-152 0.00432 0.027 0.027 0.(467 Undetected
BI93R6 ALE WI 3 21-Apr-04 Pu-239/240 0.0298 0.0037 0.0056 0.000854
B193R6 ALE WI 3 21-Apr-04 Sr-90 0.0775 0.026 0.03 0.04
B193R6 ALE WI 3 21-Apr-04 U-234 0.0897 0.02 0.025 0.00285
BI 93R6 ALE W13 21-A r-04 U-235 0.00258 0.0051 0.0052 0.00773 Undetected

-iBT9R6 ALE W13 2-Apr-4 U-21 0, M9--- -T 4 M.2 ------- T
B193M4 ALE W14 13-Apr-04 C4-0 0.00493 0011 0.011 0 .0198 Undetected
B193M4 ALE W14 13-Apr-04 Cs-34 0.0409 0.016 001$ 0.0254 Undetected
H193M4 ALE W14 13-Apr-041 Cs-137 0.1411 0.027 0.0271 0.0188
H193 M4 ALE W14 13-Apr-04 Et,-152 -0.0112 0.026 0.026 0.431 Undetected
193M4 ALE W14 13-Apr-04 Pu-239/240 0.00466 0.00092 (.0011 0.000122

8193M4 ALE W14 13-Apr-04 Sr-90 0.0785 0.03 0.033 0.0509
R193M4 ALE W14 13-Apr-04 U-234 0.134 0.032 0.04 0.0141
f193M4 ALE W14 13-Apr-04 U-235 0.00847 0.0089 0.0091 0.0102 Undetected
TT93M4F ALE W 14 N3-Apr-L4T tA m7T7 U-3/.0 -. 046 -. T174
f193R8 ALE W15 21-Apr-04 Co-60 0.00436 0.011 0.011 0.0194 Undetected
F193R8 ALE W15 21-Apr-04 Cs- 134 0.0401 0.017 0.017 0.0239 Undetected
193R8 ALE WIS 21-r-04 Cs- 137 0.0493 0.017 0.017 0.0179

14193R8 ALEW15 21-Apr-04 Eu-152 0.00244 0.025 0.025 0.0427 Undetected
B193R8 ALE WI 5 21-Apr-04 Pu-239/240 0.00133 0.0011 0.0011 0.000555
B193R8 ALE W15 21-Apr-04 S.-90 0.0181 0.02 0.022 0.0372 Undetected
B193R8 ALE WIS ? -Apr-04| U-234 0.145 0.023 0.033 0.00624
B193R8 ALE W15 21-Apr-04 U-235 0.00518 0.0054 0.0055 0 00624 Undetected
T4193Rg ALE W15 2-Apr-04| U2 T.206h 0.027Y - .04 - .

B193T0 | ALE W)6 2 1-Apr-4 C-60 0.00202 0.011 0.011 0.0196 Undetected
B193T0r ALEW16 21-Apr-04 Cs-134 0.0417 0.018 0.018 0.024 Undetected
BI 93T0r ALE W16 21-Apr-4 Cs-137 0.0227 0.0(8 0.08T 0.02
B19310 ALE W16 21-Apr-04 Eu-152 -(.00442 0.026 0.026| 0.0429 Undetected

1 93T0 ALE W16 21-Apr-04 Pu-239/240 0.000598 0.0013 0.0022 0.00213 Undetected
B193T0 ALE W16 21-Apr-041 Sr-90 0.0315 0.021 0.024 0.0403 Undetected
B193T0 ALE W16 21-Apr-04 U-234 0.162 0.028 0.039 0.00872
H193T0 ALE W16 21-Apr-0

4 
U-235 0.00578 0.006 0.0061 0.00632 Undetected

-B9rrr ALE W 16 | - -Apr-4j U=2r -7 -.--- | -TN4 0.007R68
B193X2 ALE HQ Lysimeter 23-Apr-04 A.,-241 0.000301 0.0019 0.0019 000444 Undetected
B193X2 ALE HQ ysever I 23Ar-04| C,-60 0.00283 0.012 0.012 0.0207 Undetected
B193X2 ALE HQ Lysimeter I 23-Apr-04 Cs-134 0.0869 0.025 0.025 0.0291 Undetected
B193X2 ALE HQ Lyiimeter I 23-Apr-04 Cs-137 0.0513 0.029 0.029 0.0197
13193X2 ALE HQ Lytimeter I 23-Apr-04 Eu-I 52 -0.0201 0.028 0.028 0 461 Undetected
13193X2 ALE HO Lysimneter I 23-Apr-04 Pu-239/240 0.00147 0,0006 0.00064 0.000407
B193X2 ALE HQ Lysimeter I 23-Apr-04 Sr-90 0.0418 0.018 0.02 00259
B193X2 ALE HQ Lysimeter I 23-Apr-041 U-234 0.136 0.027 0.036 0.009
B193X2 ALE HQ Lysimeter I 23-Apr-041 U-235 0.00319 0.0059 0.0061 0.00989 Undetected
H 193X2 ALE HQ Lysirmeer 23-Apr-04 U-238 0.139 0.027 0.036 0.00871
B 193X4 ALE HQ Lysimeter 2 23-Apr-04 Am-241 0,000863 0.0026 0.0026 (.00353 Undetected
R 193X4 ALE HQ Lysimeter 2 23-Apr-04 Co-60 0.00576 0.012 0.012 0.0213 Undetected

1193.X4 ALE HQ Lysimeter 2 23-Apr-04 Cs-I 34 0.069 0.026 0.026 0.0297 Undetected
193X4 ALE HQ Lysimeter 2 23-Apr-04 Ct-137 0.0501 0.022 0.022 0.0229

B193X4 ALE HQ Lysineter 2 23-Apr-04 Eu-152 0.00516 0.03 0.03 0.049 Undetected
11193X4 ALE HQ Lysineter 2 23-Apr-04 Pu-239/240 (.00202 0.001 0.00 1 0000337
H(93X4 ALE HQ Lysimeter 2 23-Apr-04 Sr-90 0.0509 0.022 0.025 0.0325
R193X4 ALE HQ Lysirnter 2 23-Apr-04 U-234 0.177 0.032 0.043 0.00918
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Table B.2. (conid)

I ol Anawytcal

,"Imt.n rber Sample Location Sample Dame RadTenculde (pCI g) Counting Errtr Error Detection Limit Lab Qualifier
I1 93X4 ALE HQ Limeter 2 23-Apr-04 U-235 0,00907 0.0076 0.0078 0.00362

1;31 )X4 ALE IIQ lysmeter 2 23-Apr-04 U-238 0.1 0.029 0.038 0.00755
ll13)X6 ALE HQ Lytmeter 3 23-Apr-4 Am-241 000148 0.0028 0.0029 0.00506 Undetected

1,1 07X6 ALE HQ LysImeter 3 23-Apr-04 Co-60 000334 0.011 0.011 0.0198 Undetected
V 1 3)X6 ALE [IQ I ysneter 3 23-Apr-04 Cs, 134 0.0671 0.022 0.022 0.0279 Undetected
B: 3Xb AE HQ Lysimeter 3 23-Apr-04 Cs-137 0.0565 0.02 0.02 0.0212
01Q-X6 ALE HQ lsieter 3 23-Apr4 Eu-152 (.00831 0.028 0.028 0.0474 Undetected
n 9 3)X6 ALE tIQ Lysimeter 3 23-Apr-04 Pu-239 240 0.00148 0.00053 0.00058 (.000128
N 13X6 ALE LimIer3 23-Apr-04 Sr-90 0.0347 0018 0.02 0.0281
O 31X6 ALE 1( Iysmeter 3 23-Apr-04 0-234 0.102 0.027 0.032 0.0112

I93)X6 ALl HQ Lysimeter 23-Apr-04 U-235 0.00198 0,006 0.006 0.0112 Undetected
RI 93X6 ALE HO Lysimeter 3 23-Apr-04 1-238 0.132 0.03 0,037 0.0112

H011, "3 ALL IIQ Lysmeter 4 23-Apr-04 Arn-241 0.00209 0.0029 0.003 0.00229 Undetected
. I3X4 ALE HQoyrmeter 4 23-Apr-04 C-6 -0.000363 0.012 0012 0.0216 Undetected
B1:3OX ALE HQ Iysterter 4 23-Apr-04 Cs- 134 0.0717 0.023 0.023 0.0294 Undetected

jLi 0193)X ALl HQ Lyimtnter 4 23-Apr-04 C%"137 0.0626 ( 0.018 0.018 0.021
1) 93)X ALL IQ Lysirneter 4 23-Apr-)4| Eu-152 00204 0.029 0.029 0.0503 ncetected

I..I1Ir9 X8 ALl HQ Lryimeter 4 23-Ap04 Pu-239/240 0.00147 0.001 0.0011 0.00105
<1931X8 ALL HQ Lystmeter 4 23-Apr-041 Sr-90 0 0623 0.025 0.028 0.0365

W 9318 ALE HQ Lysimeter 4 23-Apr-44 U-234 0.142 0.025 0.034 0.01381
13193)8 ALE IIQ Lsimeter 4 23-Apr4 U-235 00043 0.0055 0.0056 0.00719 Undetected
R I PN8g ALE HQ Lys meter 4 '3 -Apr-04| U-238 0.134 0.023 0.032 0,00719

iI I'3Y0 ALL IQ Lys meter 23-Apr-04 Am-241 (,000431 0.0017 0.0018 0.00236 Undetected
I 1i937Y) ALE IIQ Lysmeter 5 23-Apr- Co-60 -0.0021( 0.012 0.012 0.0204 Undetected
III'

3
Y1 ALE Q LysTmeter 5 23-Apr Cs-134 0.0458 (.123 0.023 0.028 Undetected

li93Y0 ALE HQ Lys meters 23Apr-04 C-137 00472 0.019 0,019 0.022
1t3Y) ALE HQ I Imeter 5 23-Apr-04 Eu-I 52 -0.0198 0,029 0.029 0.0469 Undetected

R193) 11 ALL IQ Iysmeter s 23-Apr-04 Pu-239240 0.00134 0.00 (49 0.00053 0.000119
R 930 AILE IIQ Ly,,eter 5 23- Apr4 Sr-9 0.0196 0.019 0.021 0.0324 Undetected

11),Y(T ALE HQ Lysi meter 5 2;-Apr-04 U-234 0.124 (1.023 0.0311 0.0)264
B1(03 YO AL HQ ysimeter5 23-Apr4 U-235 0.00621 0.0055 0.0057 0.00264
IT i93Y7 ALL HQ1ysimeter 5 23-Apr-4 U-23h 0.148 0.024 0.034 0.00264
I19312 SNIVELY Limeer 1 21 -Apr-04 Am-241 -0.0)00246 0.0022 0.0022 0 00656 Undetected
1193 1 |SNIVIY I ,imeter 21 Apr-04 C"-60 0.00687 0015 0.015 00261 Undetected
1931T2 S NIVE I Y Iyseter 21 -pr-0

4  
Cs134 00303 0016 0.016 0 0291 Undetected

I I 19312 SNIVI V I yenter 1 21-Apr-04 Cs- 137 0.325 0.049 0.049 00237
B191T2 SNIVELY I m'Prneter 2I 1 -Apr-04 Eu-I 52 -0.0222 0.05 0.05 0.0584 Undetected
1193T2 SNIVELY l.,smetee 1 21-Apr-04 Pu-239/240 O.134 0.0035 0 0044 0.00163
81912 SNIVEIY Iyimeter 1 21-Apr-04 Sr-90 0.0762 0.024 0.028 0.0366
B 9312 SNIVILY LysImetee 1 21-Apr-041 U-234 0.154 0.029 0.039 0.0126
B193T2 |SNIVELY lsnete, I 21-Apr-04 U-235 0,0124 0.0084 0.0087 000344-
BI 9312 SNIVLYLysimeter 21 -Apr-04 U-238 0.16. 0.029 0.039 0.00991
1 9314 SNIVELY Lsineter2 21-Apr-04 Att-241 0.000444 0.0018 0.0)18 0.00239 Undetected
H, 93T4 SNIVELY Ivsimeter 2 21-Apr-04 C-60 0(8)535| 0.013 0.013 0.024 Undetected
I1 9314 SNIVELY I ysmeter 2 21-Apr-04 Cs-134 00643 0.025 0.)25 11.334 Undetected
B 1934 SNIVELY Isineter 2 2 I-Apr-04 Cs-137 0.16 0.035 0.0135 0.0257

T 19314 SNVE LY irtmeter2 21-Apr-04 Eu-152 0 0.)111 0.032 0.)32 1.0555 Undetected
IS 9114 1SNIVELY Lvsmeter 2 21 -Apr-04 P.-239240 )100439 0.0018 0.002( (1,000479|
I 9114 SNIVELY I mteer 2 21-Apr-04 Sr-90 0 .0428 0.026 0.027 0.0442 Undetected
* 9114 SNIVELY Lsmetr 2 21 -Apr-04 U-234 0 149 0.032 0.041 0.0(437
< 9314 SNIVELY I ystmeter 2 21-Apr-041 U-235 .00165 0.0046 0.0046 0.00437 Undetected

TI3T 114 SNIVELY I vstmeter 2 21-Apr-04 U-238 O I.f4 0.033 0.043 0.00912
i 93T6 1SNIVELY tysimeter 3 21 -Apr-04 Am-241 0.00364 0.043 0.0044 0.00515 Undetected

1193T6 : SNIVELY I Lsimeter 3 21 -Apr-04 Co-60 0 .000024 0.012 0.012 0.021 Undetected
B 3T6 SNIVELY 1 smcner 3 2 1-Apr-04 Cs-134 0.0563 0.021 0.021 00283 Undetected
H 1316 |SNIVELY I smeter 3 2 1-Apr-04 Cs-I37 0.241 0039 0.039 0.0203

1 q6 SNIVELY I smeter 3 21-Apr-04 Eu-I152 4)0387 0.03 0.03| 1.0491 UndeTected
Ik,936 SNIVELY I vmeter3_ 21-Apr-04 Pu-23

9
12

4
0 O.00657 0.0027 0.0034 1100242

I 91T6 SNIVELY LIsmeter 3 21-Apr-04 Sr-90 0.101 0.027 0.132 1.0408
WW T6 SNIVELY L ysmeter 3 21-Apr-04 U-234 0,149 0.029 0.038 0.0122
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Table B.2. (contd)

Cron ti.t.. 'otal Analytical
Sample number Sample Location Sample Date Radionculide (pCi/g) Counting Error Error Detection Limit Lab Qualifier

B19316 SNIVELY Lysimeter 3 21-A r-04 U-235 0.00652 0.0071 0,0072 0.00899 Undetected
B193T6 SNIVELY Lysimeter 3 21-Apr-04 U-238 0.167 0.03 0.41 000899

B193T8 SNIVELY Lysimetr 4 
2 1-Apr-04 

Am-241 0.00356 0.004 0.0041 0.00271 Undetected
B 93T8 SNIVELY Lysmter 4 21 -Apr0

4 
Co-60 -0.00213 0.011 0.01 0.0184 Undetected

B19318 SNIVELY Lysieter 4 2 1-Ap- 4  
Cs- 134 0.0381 0.016 0.016 0.1)243 Undetected

B 193T8 SNIVELY Lytimeter 4 
2 1-Apr-04 Cs-137 0.267 0.042 0.042 0.0206

B 193TFS SNIVELY Lyimeter 4 21-Apr-04 Eu-152 -0.0133 0.027 0.027 0.A434 Undeteced

B1931T8 SNIVELY Lysieter4 21-Apr-04 P.-239/240 0.0123 0.0073 0.0077 0.00668
13193T8 SNIVELY Lysimcer4 21-Apr-04 Sr-90 0.163 0.042 0.049 0,0655
B19318 SNIVELY Lysimeter 4 21-Apr-04 U-234 (1.13$ 0.026 0.035 0.00823
B19318 SNIVELY Lysimeter 4 21-Apr-04 U-235 0.000795 0.0034 0.0035 0.00325 Undetected
B193T8 SNIVELY Lysmeter 4 21-Apr-04 U-238 0.156 0.028 0.038 0.00677

B193V0 SNIVELY Lysimeter 5 21-Apr-04 Am-241 -0.00044 0.004 0.004 0.0044 Undetected
B193V0 SNIVELY Lysimeter 5 21-Apr-04 Co-60 0.00168 0.012 0.012 0.0217 Undetected
B193V0 SNIVELY Lysimeter S 21-Apr-04 Cs-134 0.,0501 0.021 0.021 0.0273 Undetected
B193V0 SNIVELY Lysimener 5 21-Apr-04 Cs-137 0.109 0.025 0.025 0.0202
B193V0 SNIVELY Lysimeer5 21 -Apr-04 Eu- 152 0.0362 0.046 0.046 0.0539 Undetected
B193V0 SNIVELY Lysimeler 5 2-r-04 Pu-239/240 0.00307 00011 0.0012 0.000865
B193V0 SNIVELY Lysimeter S 21-Apr-04 Sr-90 | 0,07671 0.034 0.036 0.0561
B193V0 SNIVELY Lysieneter 5 21-Apr-04 U-234 1 0.149 0.029 0.039 0.0178 _

1193V0 SNIVELY Lysimeter 5 21-Apr-04 U-235 1 0.0123 0.0091 0.00941 0.00931
B193V0 SNIVELY Lysieeer 5 21-Apr-04 U-239 1 0.15 0.029 0.0381 0.0152
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Table 13.3. Data for All Radionuclides not Included in the Authorized Limits

Raw data for all radionuclides not included in the Authorized Limits
Concentration Total Analytical

Sample number Sample Location Sample Date Radionculide (pCi/e) Counting Error Error Detection Limit Lab Qualifier

IB193K2 ALE I 13-Apr-04 BALAI40 -0.23 0.33 0.33 0.546 Undetected
1 931K2 ALE I _3-Apr-04 Be-7 0.00391 0.11 0.11 0.191 Undetected

H 193K2 ALE I 13-Apr-04 Ce/Pr-144 -0.10834 0.096 0.096 0.162 Undetected
B 193K2 ALE 1 13-Apr-04 Ce- 141 -0.00694 0.032 0.032 0,0539 Undetected
B1931K2 ALE I 13-Apr-04 Co-58 -0.00237 0.012 0.012 0.0209 Undetected
It 93K2 ALE I 13-Apr-04 Eu-I 54 000933 .027 0.027 0,0483 Undetected
11931K2 ALE 1 13-ApT-04 Eu-I55 00298 0.023 0.023 0.0394 Undetected
B 193K2 ALE 1 13-Apr-04 Fe-59 -0.00403 0.042 0.042 0.0717 Undetected
It1931K2 ALE 1 13 -Apr-04 1-131 -0.134 0.78 0.78 1.3 Undetected
It 193K2 ALE 1 13-Apr-04 K-40 10.4 1.5 1.5 0.101
[3193K2 ALE I 3Apr-04 Mn-54 -0.0000528 ( 0087 0.0087 0.0148 Undetected
B3193K2 ALE 13-Apr-(4 Na-22 0.00378 0.0099 0,0099 0.0177 Undetected
B)193K2 ALE 1 13-Apr-04 Pu-238 -0.000207 0.00035 0.00036 0.00095 Undetected
H1931K2 ALE 1 13-Apr-04 Ru-103 -0.0039 0.015 0.015 0 0261 Undetected
111931K2 ALE 1 13-Apr-04 Ru-106 -0.10508 0.066 0.066 0.115 Undetected
B193K2 ALE 1 13-Apr-04 Sb-125 0.00292 0.01 0.018 0 .0313 Undetected
B193K2 ALE 1 13-Apr-04 Zn-65 0.00321 0.027 0.027 0.0389 Undetected
B193K2 ALE 1 13 Apr-04Y s/Nb-95 -0.0334 0.03 0.03 0. 04 Undetected

B193K4 ALE 2 13 Apr-04 BALAI4O -0.56 0.45 0.45 0.695 Undetected
B193K4 ALF 2 13-Apr-04 Be-7 0.0165 0,14 0.14 0.238 Undetected

193(K4 ALE 2 13-Apr-04 Ce/Pr-144 00331 0 12 0.12 0.197 Undetected
"193K4 ALE 2 13-Apr-04 Ce-141 -0.034 0.041 0.041 0.066 Undetected
B193K4 ALE 2 13-Apr-04 Co-58 -0.0181 0.016 0.016 0.0246 Undetected
" 193K4 ALE 2 13-Apr-04 Eu-154 00172 0.034 0.034 0.061 Undetected
B193K4 ALE 2 13Apr-04  Eu- 155 0.0478 0.032 0.032 0.0541 Undetected
111931K4 ALE 2 13-Apr-04 Fe-59 0.0364 0.048 0.048 0.0849 Undetected
B1931K4 ALE 2 13-Apr-04 1-131 0.551 0.95 0.95 1.64 Undetected
B193K4 ALE 2 13 Apr-4 K-40 13.4 1.8 1.8 0.144
F 193K4 ALL 2 13..Apr-4 Mn-54 0.)0867 0.011 0.011 0.0191 Undetected
B193K4 ALE 2 13-Apr-04 Na-22 0,00614 0.013 0.013 0.0223 Undetected
[1I93K4 ALE 2 13-Apr-04 Pu-238 0.0000536 0.00017 000017 0.000227 Undetected
131931K4 ALE 2 13-Apr-04 Ru-103 -0.00191 0.02 0.02 0.034 Undetected
B[193K4 ALL 2 13-Apr-04 Ru-106 0.0251 0.085 0.085 0.147 Undetected
11193K4 ALL 2 13-Apr-04| Sb-125 0t00967 0.024 0.024 0.0409 Undetected
B193K4 ALE 2 13-Apr04 Zn-65 -0.0229 0.034 0.034 0.0456 Undetected
193K4 ALE2 I3 -Apr-04 Zr/Nb-95 . --9 - 642 -- .-- 4 T 2 - .62 Undetected

I193P ALL 3 21-Apr-04 BALA140 -0.498 0.36 036 0.535 Undetected
B3193P ALE 3 21-Apr-04 Be-7 0.021 0.15 0.15 0.257 Undetected
II 93P16 ALE 3 21-Apr-04 Ce/Pr-144 -0.0806 0.14 0.14 0.225 Undetected
I193 P6 ALE 3 21-Apr-04 Ce-141 -0.0125 0.041 0.041 0.0662 Undetected
1193P6 ALE 3 21-Apr-04 Co-58 -0.0163 0.016 0.016 0.0258 Undetected
!19396 ALE 3 2 l-Apr-4 Eu-I 54 0.0228 0.039 0.039 0.0696 Undetected

H193 P6 ALE 3 21-Apr-04 Eu-I55 0.0776 0.037 0.037 0.0623 Undetected
1193P6 ALE 3 21Apr

4
4 Fe-59 -0.0321 0.05 0.05 0.0826 Undetected

I1 93P, ALE 3 21-Apr-04 1-131 -0.185 0.63 0.63 1.07 Undetected
I193 P6 ALE 3 21-Apr-04 K-40 12.9 1 8 1.8 0.169
01196 ALE 3 21-Apr-04 Mn-54 -0.0000946 0.013 0.013 0.0223 Undetected
]193P6 ALE 3 21-Apr-04 Na-22 0.00832 0.014 0.014 0.0253 Undetected
BI 93P6 ALE 3 21-Apr-04 Pti-238 -0.000142 0.00069 0.00086 0.00161 Undetected
0193P6 ALE 3 21-Apr-04 Ru-103 -0.00487 0.021 0.021 0.0361 Undetected
I1 93P. ALE 3 21-Apr-04 Ru-106 0.109 0.1 0.1 0.183 Undetected
t I1'3P6 ALE 3 21-Apr-04 Sb-I125 0.00423 0.028 0.028 0.0476 Undetected
I 193P6 ALE 3 21 Apr-04 Zn-65 0.0137 0.037 0.037 0.0555 Undetected

-777F- AlrJ 21-Apr-04 -r/Nb- -W.P14 T4 4 T i63 Undetected
P1t931 ALE 4 21-Apr-04 BALA140 -0.375 0.5 1.5 0.809 Undetected
H 193P8 ALE 4 21-Apr-04 Be-7 0.852 0.34 0.34 0.33
til 93P9 ALE 4 21-Apr-04 Ce/Pr-I144 -0.285 0.2 0.2 0.313 Undetected
HI93P8 ALE 4 21-Apr-04 Ce-141 0.0744 0.057 0.057 0.0985 Undetected

I198 ALE 4 21 -Apr-04 Co-58 0.0163 0.023 0.023 0.0413 Undetected
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Table B.3. (contd)

Raw data for all radionuclides not included in the Authorized Limits
"t~entuarion Total Analytical

Sample number Sample Location Sample Date Radionculide (pCig) Counting Error Ero Detection Limit Lab Qualifier
B193P8 ALE4 21-Apr-04 Eu-154 -0.019 051 0.051 00856 Undetected
B193P8 ALE4 21-Apr-( Eu-155 0.0068 0.047 0.047 0081 Undetected
B193P8 ALE 4 21-Apr-0 Fe-59 -0,0444 0 07 0.067 0.112 Undetected
B193P8 ALE4 21-Apr-0 1-131 -037 0.95 0.95 1. Undetected
B193P8 ALE 4 21-Apr-0 K-40 964 14 1.4 0.239
3193P8 ALE4 21-Apr-0 Mn-54 0004 0.017 0.017 0.0306 Undetected

B193 8 ALE4 21-Apr-4 Na-22 -00061 0.019 0.019 0.0314 Undetected
B31 P8 ALE 4 21-Apr-04 Pu-238 0.000908 0.00094 0.00095 0.00063 Undetected
B193P8 ALE4 21-Apr- Ru-103 -0.00549 0.032 0.032 0.0535 Undetected
B193P8 ALE 4 21-Apr-4 Ru-106 -0.0242 0.14 0.14 0.232 Undetected
B193P8 ALE 4 21-Apr-4 Sb25 0.039 0.041 0,041 0.0723 Undetected
B193P ALE 4 21-Ar-4 Zm-65 -0.0757 0.051 0.051 0.0782 Undetected

AL E 4 2 / -Apr- 7NW-9W - -- 5 -. Undetected
B193V2 ALE 5 23-Apr-04 BALA140 -1.23 1.4 1.4 2.26 Undetected
B193V2 ALE 5 23-Apr-0 Be-7 -0,154 0.24 0.24 0.404 Undetected
B193V2 ALES 23-Apr-04 Ce/Pr-144 -0.046 0.16 0.16 0.271 Undetected
B193V2 ALE S 23-Ar-04 Ce-141 0.0312 0.07 0.07 0.12 Undetected
B193V2 ALE 5 23-Apr-04 Co-5 S0.003 0.024 0.024 0.0414 Undetected
B193V2 ALE 5 23-Apr-4 Eu-154 -0.0309 0.047 0.047 0.0775 Undetected
B193V2 ALES 23-Apr-0 Eu-155 0.0437 0.038 0.038 0,0643 Jndetected
B193V2 ALES 23-Apr0 F-59 -0.0143 0.082 0.082 0.14 Undetected
B193V2 ALE 5 23-Apr-04 K-40 13.2 1,7 1.7 0.219
3193V2 ALE 5 23-Apr-04 Mn-54 -0,00546 0.016 0.016 0.0275 Undetected

Bl93V2 ALE5 23-Apr- Na-22 -0,0159 0.018 0.018 060285 Undetected
B193V2 ALE5 23-Apr-4 Pu-238 0.00643 00019 0.0021 0.000952
B193V2 ALE5 23-Apr-04 Ru-103 -0.00837 0.039 0.039 0.0659 Undetected
B193V2 ALE 5 23-Apr-4 Ru-106 -0.0464 0.13 0.13 0.217 Undetected
B193V2 ALE 5 23-Apr04 Sb-125 0.00707 0.037 0.037 0.0635 Undetected
B193V2 ALE 5 23-Apr4 Zn-65 -0,00329 0.5 0.05 0.0707 Undetected

-1n To ALE3 5 2ur 23-Apr-00 3 =- : WF3 0 JTUnetected

B193V4 ALE 6 23-Apr-04 BALA140 -0.803 0.7 0.7 1.08 Undetected
B193V4 ALE6 23-Apr-0 Be-7 0.0743 0.15 0.15 0,267 Undetected
B193V4 ALE6 23-Apr-4 Ce/Pr-144 -0.0131 0.1 0.1 0,181 Undetected
B193V4 ALE 6 23-Apr-0 Ce-141 0.0303 0.047 0.047 0.0802 Undetected
B193V4 ALE 6 23-Apr-4 Co-58 -0.00146 0.014 0.014 0.0241 Undetected
B193V4 ALE6 23-Apr-4 Eu-154 -0.101 0.028 0.028 0.0468 Undetected
B193V4 ALE6 23-Apr-C Eu-155 0.0331 0.027 0.027 0.045 Undetected
B193V4 ALE 6 23-Apr-04 Fe-59 0.0056 0.051 0.051 0.088 Undetected
B193V4 ALE6 23-Ar-0 K-40 8.69 1. 1.1 0.116
B193V4 ALE 6 23-Apr-4 Mn-54 0.00321 0.0097 0.0097 0.0168 Undetected
B3193V4 ALE6 23-Apr-4 Na-22 -000213 0.01 0.01 0.0173 Undetected
B193V4 ALE6 23-Apr-4 Pu-238 0.0015 0.0019 0.0019 0.00282 Undetected
B193V4 ALE 6 23-Apr-0 Ru-103 -0.00279 0.023 0.023 0.0396 Undetected
B3193V4 ALE6 23-Apr-4 Ru-106 00349 0.06 0.076 0.135 Undetected
B193V4 ALE 6 23-Apr-0 Sb-125 060221 0022 0022 0.0393 Undetected
Bd193V4 ALE 6 23-Apr4 Zn-65 -0.00611 0.027 0027 0.0376 Undetected
rl r TE7 b6 3 Ap4 **Wb-, _T= U03M IUnMMtectda
B193V6 ALE 7 23-Apr-04 BALA140 -1.56 1 1 1.57 Undetected
B193V6 ALE 7 23-Apr-04 Be-7 00805 0.18 0.18 0.316 Undetected
B193V6 ALE 7 23-Apr- Ce/Pr-144 -0034 0.15 0.15 0,23 Undetected
B193V6 ALE 7 23-Apr-04 Ce-141 0.00213 0.071 0.071 0.101 Undetected
B193V6 ALE 7 23-Apr-0 Co-58 -0.0173 0.017 0.017 0.0277 Undetected
B193V6 AIE 7 23-Apr-0 Eu-154 0.0312 0.036 0.036 0.0643 Undetected
B193V6 ALE 7 23-Apr-4 Eu-155 0.079 0.036 0036 0.0617 Undetected
B193V6 ALE 7 23-Apr-0 Fe-59 0.00876 0.06 0.06 0.104 Undetected
B193V6 ALE 7 23-Apr- K-40 14 1. 1.8 0.153
B193V6 ALE 7 23-Apr-0 Mn-54 0.00188 0.012 0.012 0.0209 Undetected
B193V6 ALE 7 23-A -04 Na-22 0.0112 0.013 0.013 0.0235 Undetected
B193V6 ALE7 23-Apr-04 P-238 0.00191 0.0012 0.0013 0
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Table B.3. (contd)

Raw data for all radionuclides not included in the Authorized Limits
Concentration Total Analytical

SampIc nunber Sarple Location Sample Date Radionculide (pCi/g) Counting Error Error Detection Limit Lab Qualifier

3 193V6 ALE 7 23-Apr-04 Ru-103 0.013 0,027 0.027 0.0478 Undetected
I 93V6 ALE 7 23-Apr-04 Ru-106 0.0122 0.089 0.089 0.151 Undetected

It 93 V ALE 7 23-Apr-04 Sb-125 0.028 0.027 0.027 0.0462 Undetected
B193V6 ALE 7 23-Apr-04 Zn-65 -0 0281 0.036 0.036 0.048 Undetected
BlT9V6 ALE 7 A Z 9 ,- 3'/.49 4 0.T/3Undetected
B193V8 ALE 8 23-Apr-04 BALA4 -1,14 L.2 1.2 1.94 Undetected
B193V8 ALE 8 23- Apr-04 Be-7 0,061 0.23 0.23 0.398 Undetected
B(93V8 ALE 8 23-Apr-04l Ce!Pr-144 0.103 0.16 0.16 0.279 Undetected
B 193V8 ALE 8 23-Apr-

0 4  Ce-141 0.0713 0.072 0.072 0.124 Undetected
B 193V8 ALE 8 23-Apr-04 Co-58 -0.0524 0.025 0.025 0.0366 Undetected
B 193V8 ALE 8 23-Apr-04 Eu-I 54 0.00499 0.048 0.048 0,.0827 Undetected
B193V8 ALE 8 23-Apr4 Eu-155 0.0962 0.041 0.041 0.0674 Undetected
B193V0 ALE 8 23-Apr-04 Fe-59 -0.0489 0.082 0.082 0 135 Undetected
B19WS ALE 8 23-Apr-04 K40 15.4 2 2 0.211
H1193V ALES 23-Apr-04 Mn-54 0 00616 0.016 0.016 0.0278 Undetected
BI3Vs ALE 8 23-Apr-04 Na-22 -0.000702 0.018 0.018 0.0304 Undetected
B19VS ALE X 23-Apr-04 Pu-238 0.00371 0.0012 0.0013 0.000274
B19qVA ALE 8 23-Apr-04 R.-103 -0.0271 0.036 0.036 0.0597 Undetected
B193V ALE 8 23-Apr-04 Ru-106 0.0463 0.12 0.12 0.209 Undetected
R193W ALE 8 23-Apr-04 Sb-125 -0 0338 0.036 0.036 0.0569 Undetected
B193W ALE 8 23-Apr-04 Zn-65 -0.0282 0.05 0.05 0.0677 Undetected

193V8 7 AL-E 82-Apr-4 ZrN - 0.107 Undreted

B 193WO ALE 9 23-Apr-04 BALAI4O -0.816 0.75 0.75 1.2 Undetected
193W0 ALF 9 23-Apr Be-7 0.0591 0.15 0.15 0.251 Undetected

B193W0 ALE 9 23-Apr-04 Cc'Pr-44 -0.00646 (111 0.11 0.185 Undetected
B 193W0 ALE 9 23-Apr-04 Ce-141 -00344 0.047 0.047 00775 Undetected
B193WO ALE 9 23-Apr-04 Co-58 d.00648 0.015 0.015 0.0257 Undetected
f 193W1) ALE 9 23-Apr-04 Eu-154 -0.0239 0.031 0.031 0.0505 Undetected
R193WO ALE 9 23-Apr-04 Eu-155 0.0526 0.028 0.028 0.0458 Undetected
I}193W0 ALE 9 23-Apr-04 Fe-59 -0.0257 0.053 0.053 0.0884 Undetected
I 193WO ALE 9 23-Apr-04 0 K 14.4 1.8 1.8 0.135
13193WO ALE 9 23-Apr-04 Mn-54 0.00437 0.0099 0.0099 0.0171 Undetected
H193W0 ALE 9 23-Apr-04 Na-22 -0,00909 0.011 0.011 0.0187 Undetected
I3 193W0 ALE 9 23-Apr-04 Pu-238 0000987 0.00076 000078 0.000995 Undetected
Bi93Wi ALE 9 23-Apr-04 Ru-103 -0.00906 0.023 0.023 0.039 Undetected
BI93Wl ALE 9 23-Apr-04 Ru-106 000784 0.077 0.077 0.134 Undetected
B193WO ALE 9 23-Apr-04 Sb-125 -0.0112 0.021 0.021 0.0359 Undetected
BI93WO ALE9 23-Apr-04 Zn-65 -0.0209 0.03 0.03 0.0395 Undetected
Bl9P F ALL9 23-Apt-04 ZrNb-95 -o.tO829 0.036 0.036 0.0597 Undetected

B193RO ALE El 21-Apr-04 BALA140 -0.386 0.29 0.29 0.445 Undetected
B193 RO ALE El 21-Apr-04 Be-7 0.00976 0.12 0.12 0.201 Undetected
I193Re ALE El 21-Apr-4 Ce/Pr-144 -0.0344 0.12 0.12 0.193 Undetected
B1 93RO ALE El 2 1-Apr-04 Ce-141 -0,00196 0.035 0.035 0.057 Undetected
B 193R ALE El 21-Apr-04 Co-58 -000164 0.013 0.013 0.0217 Undetected
B193RO ALE E1 21-Apr-04 Eu-154 0.0112 0.033 0.033 0.0575 Undetected
B193RD ALE El 21-Apr-04 Eu-155 0.065 0.027 0.027 0.0443 Undetected
B193RO ALE El 21-Apr-04 Fe-59 0.00981 0.041 0041 0.0702 Undetected
B 193RD ALE El 21-Apr-04| 1-131 -0.021 0.53 0.53 0.905 Undetected
h193RO ALE El 21-Apr-04 K-40 15.2 2 2 0.124
H393RD ALE El 21-Apr-04 Mn-54 0.0139 0.011 0.011 0.0184 Undetected
B 193R0 ALE El 21-Apr-04 Na-22 0,0044 0.012 0.012 0.0209 Undetected
B103RD ALE El 21-Apr-04 Pu-238 0.010286 0.0005 0.0005 0.000851 Undetected
I19(IR) ALE El 21-Apr-04 Ru-103 -0,0018 0.018 0.018 0.0297 Undetected
B1393RO ALE El 21-Apr-04 Ru-106 -0.0283 008 0.08 0.135 Undetected
B1 93 RD ALE El 21-Apr-04 Sb-125 -0.00555 0.022 0.022 0.0376 Undetected
B193;IRO ALE El 21-Apr-04 Zn-65 -0.0135 003 0.03 0.0418 Undetected

W9R ALEEApr ZrNb-95 Undetected

3193Mb ALE E2 16-Apr-04 BALAI4O -0.47 0.53 0.53 0,854 Undetected
B193M6 ALE E2 16-Apr-04 Be-7 0.121 019 0.19 0.321 Undeteeled
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Table B.3. (contd)

Raw data for all radionuclides not included in the Authorized Limits
Concentration I iotal Analytical

Sample number Sample Location Sample Dale Radionculide (pCi/g) Counting Error Error Detection I-mil Lab Qualifier
B193M6 ALE [2 16-Apr-04 Ce/Pr-144 -0.127 0.17| 0 17 0.283 Undetected
B193M6 ALE E2 16-Apr-04 Ce-141 0.034 0.052 0.052 0089 Undetected
B193M6 ALE E2 16-Apr-04 Co-59 0.00582 0.02 0.02 00339 Undetected
B893M6 ALE E2 16-Apr-04 Eu-154 0.00624 0,051 0.051 0.0869 Undetected
B193M6 ALE E2 16-Apr-04 E- 155 0.0534 0.042 0.042 0.0706 Undetected
B193M6 ALE E2 16-Apr-04 Fe-59 0.00108 0.065 0.065 0.111 Undetected
BI 93M6 ALE E2 16-Apr-04 1-131 -0.367 1 1 1. 1.85 Undetected
B193M6 ALE E2 I 6-Apr-04 K-40 17.6 2.4 24 0.198
B193M6 ALE E2 16-Apr4 Mn-54 0.00257 0.015 0.015 0.0252 Undetected
B193M6 ALL E2 I 16-Apr-4 Na-22 0.00649 0.0s 0018 0 0.0317 Undetected
B193M6 ALE E2 16-Apr-04 Pu-238 0.00214 0.00089 0.00094 0.000R06
B193M6 ALE E2 1 6-Apr4 Ru-I 03 000403 0.027 0.027 0.0465 Undeteced
B193M6 ALE E2 16-Apr-04 Ru-106 -0 0357 0.12 0.12 0.196 Undetected
8193M6 ALE E2 16-Apr-04 Sb-125 -0.0126 0.032 0.032 0.054 Undetected
B193M6 ALE E2 16-Apr04 Zn-65 0.0644 0.049 0.049 0.0737 Undetected
BT9MT ALI P2 X6-ph 4 Zr/Nb-95 U1T -.-- --.-T D.Fh Undetected

B193M8 ALE E3 16-Ap, 04  BALAI4O -0.593 0.5 0.5 (1.769 Undetected
B193M8 ALE E3 16-Apr-04 Be-7 0.0798 0.17 0.17 0.298 Undetected
B193M8 ALE E3 16-Apr-04 Ce/Pr-144 -0.0756 0 15 0.15 0.241 Undetected
B193M8 ALE E3 16-Apr-04 Ce-141 -0.00424 0.047 0.047 0 0776 Undetected
B193M8 ALE E| 16-Apr-04 Co-5 -0.0133 0.017 0.017 0.0284 Undetected

1I193M,8 ALE 3 16-Apr-04 Eu-154 0f0557 0.045 0.045 0 0715 Undetected
B193MB ALE E3 16-Apr-04 Eu-155 0.0873 0.039 0.039 0 b666 Undetected
1193M8 ALE E3 16-Apr-04 Fe-59 -0.0191 0.058 0,058 0.0975 Undetected
B193MB ALE E3 I 6-Apr-04 1-131 0.194 1 I 1.72 Undetected
B193M ALE [3 16-Apr-04 K-40 144 2 2 0.2
B193MB ALE [3 16-Apr-04 Mn-54 0.00804 0.014 0.014| 0.025 Undetected
B193MB ALE E3 16-Apr-04 Na-22 -0.0218| t.017 0.017 0.0261 Undetected
B193M8 ALE [3 16-Apr-04 Pu-238 0.0031 0.00064 0.00078 0.0000896
B193M8 ALE E3 16-Apr-04 Ru-103 0.00879 0.024 0.024 0.0421 Undetected
B193M8 ALE E3 16-Apr-04 Ru-106 0.00382 0.11 0.11 0.18 Undetected
B193M8 ALE E3 16-Apr-4 Sb-125 0.00519 0.03 0.03 0.0502 Undetected
B193M8 ALE E3 16-Apr-04 Zn-AS -0.0135 0.04 0.04 0.0564 Undetected
TlT93M? ALE E3 16-Apr-04 Zr/Nb,-9T -. ----- TMf4 -. 048 -.- 7- - Undetected
B193N0 ALE E4 H6-Ap-(4 BALA140 -0.235 0.34 0.34 0.569 Undetected
8193N0 ALE £4 16-Apr-04 Be-7 -0.0668 0.13 0.13 0.219 Undetected
B 193N0 ALE E4 16-Apr-04 Ce!Pr-144 -0.0245 0.11 0.11 0.188 Undetectod
B193N0 ALE E4 16-Apr-04 Ce-141 0.00557 0.036 0.036 0.0615 Undetected
B193N0 ALE E4 16-Apr-04 Co-58 -0.0196 0.014 0.014 0.0213 Undetected
B193N0 ALE E4 16-Apr-04 Eu-154 0.00858 0.032 0.032 00568 Undetected
B193N0 ALE £4 16-Apr-04 o-155 0.0377 0.026 0.026 0.0431 Undetected
B193N0 ALE E4 16-Apr-04 Fe-59 0.00977 0.044 0.044 0 0765 Undetected
B 193N ALE EA 16-Apr-04 1-131 0.429 0.77 0.77 1.34 Undetected
B193N0 ALE E4 16-A 04 K-40 14.1 1.9 1.9 0.132
B193N0 ALE E4 16-Apr-04 Mn-54 0.0172 0.0099 0.0099 0.0165
B193N0 ALE E4 16-Apr-04 Na-22 -0.00169 0.012 0.012 0.0206 Undetected
B193N ALE £4 16-Apr-04 Pu-238 0.0005(3 (.00043 0.00044 0.00241
B193N0 ALE E4 16-Apr-04 Ru-103 -0.0143 0.019 0.019 0.0318 Undetected
B193N0 ALE E4 16-Apr-04 Ru-106 0.0205 0,082 0.082 0 141 Undetected
8193Nl ALE E4 16-Apr-04 Sh-125 -0.00749 0.024 0.024 0.0396 Undetected
B193N0 ALE 4 16-Apr- 04 Zn-65 . 00843 0.03 0.03 0.0432 Undetected
B1F9NW ALP. E.4 16-Apr-04 77rNb-95 0 011.1 - .4TM -.- 34- 1---9 Undetecl ed

B193N2 ALE ES 16-Apr-04 BALAM140 -0.0545 0.45 0.45 0.666 Undetected
B193N2 ALE E5 16-Apr-04 Be-7 -0.106 0.16 0.16 0.272 Undetected
B193N2 ALE E5 16-Apr-04 Ce/Pr-144 -0.112 0.14 0.14 0.228 Undetected
193N2 AiLE E.5 16-Apr-04 Ce-14l -0.0135 (.044 0.044 0.0752 Undetected

8193N2 ALE E5 | 16-Apr-04 Co-59 -0,00195 0.018 0.018 0.031 Undetected
13193N2 ALE E5 16-Apr-04 Eu-154 -0.0155 0.04 0.04 0.068 Undetected
B193N2 ALE E5 16-Apr-04 Eu-155 0.02131 (1032 0.032 0 055 Undetected
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Table B.3. (contd)

Raw data for all radionuclides not included in the Authorized Limits
Concentration Total Analytical

Sample nmnber Sample Location Sample Date Radionculide (pci/g) Counting Error Error Detection Limit Lab Qualifier

It 193N2 ALE E5 16-Apr-04 Fe-59 -4.040! 0.058 0058 0.0957 Undetected
H 193N2 ALE E5 16-Apr-04 t-131 0.47 0.99 0.99 1.7 Undetected
0193N2 ALE ES 16-Apr-04 K40 16.7 2.4 2.4 0.18
193N2 ALE ES 16-Apr-04 Mn-54 0 0135 0,013 0.013 0.0241 Undetected

11193N2 ALE ES 16-Apr-04 Na-22 -0.00442 0.015 0015 0.0249 Undetected
ht93N2 |ALE ES 16-Apr-04 Pu-238 0.000709 0.00085 0.00! 0.000577 Undetected

It 193N2 ALE E5 t6-Apr-04 Ru-103 0.00179 0.025 0.025 0.0424 Undetected
B1931N2 ALE E5 16-Apr-04 Ru-106 0.0701| 0.1 0.1 0.184 Undetected
B193N2 ALE E5 16-Apr-04 Sh-125 -0 00879 0.029 0.029 0.049 Undetected
B 193N2 ALE E5 16-Apr-04 Zn-65 -0,0515 0.045 0.045 0.0592 Undetected
B19 Ni ALF TV Apr-4 rN-9 ----. 4 Undetected

m193W2 ALE E6 23-Apr-04 BALAI4O -0.737 0.71 0.71 1.13 Undetected
B93W2 ALE E6 23-Apr-04 Be-7 0.144 0.14 0.14 0.261 Undetected
i 93W2 ALE E6 23-Apr-04 Ce/Pr-144 -0.112 0.11 0.11 0.172 Undetected

t193W2 ALEE6 23-Apr-0 4  Ce-141 00285 0.044 0.044 0.0738 Undetected
1193W2 ALE E6 23-Apr-04 Co-58 -0.00234 0.014 0.014 0.0235 Undetected

BI93W2 ALE E6 23-Apr-04 Eu-154 -0.0209 0.024 0.024 0.0392 Undetected
II 93W2 ALE E6 23-Apr-04 Eu-155 0.0259 0(025 0.025 0.0441 Undetected
B193W2 ALE E6 23-Apr-04 Fe-59 000284 0.043 0.043 0.0752 Undetected
B93W2 ALE E6 23-Apr-04 K40 4.94 0.67 0.67 0.086
1f 93W2 ALE E6 23-Apr-04 Mn-54 0.00992 0,0088 1,0088 0.0161 Undetected

BI93W2 ALE E6 23-Apr-04 Na-22 -0.00911 0.0088 0.0088 0.0142 Undetected
IB I 93W2 ALE E6 23-Apr-04 Pu-238 0.000729 0.00038 0.0004 0.000133
B193W2 ALE E6 23-Apr-04 Ru-103 0.00271 0.023 0.023 0.0407 Undetected
I 193W2 ALE E6 23-Apr-04 Ru-106 -0.0449 0.068 0.068 0.112 Undetected
B193W2 ALE E6 23-Apr-04 Sb-125 0.0137 0.021 0.021 0.0363 Undetected
R I 93W2 ALE E6 23..Apr-04 Zn-65 0.00428 0.023 0.023 0.0343 Undetected

_ 93W ALE EI 23-Apr-04 Z7r/Nb-95 00195| 0.034 Undetected

13193N4 ALE E7 16-Apr-04 BALAI4O 4041 0.58 0.58 0 95 Undetected
B 193N4 ALE E7 16-Apr-04 Be-7 0.0702 0.18 0.18 0.313 Undetected
I193N4 ALE F7 16-Apr-04 Ce/Pr-144 -0.0377 0.21 0.21 0.3 Undetected
It 193N4 ALE E7 16-Apr-04 Ce-141 0.0311 0.057 0.057 0.0956 Undetected
B193N4 ALE E7 16Apr-04 Co-58 -0.0174 0.02 0.02 0.0325 Undetected
1193N4 ALE E7 16-Apr-04 Eu-154 -0.0573 0.047 0.047 0.0729 Undetected
13193N4 ALE E7 16-Apr-04 Eu-155 0.0635 0.043 0.043 0.074 Undetected
13193N-4 ALE E7 I6&Ap- 4 Fe-59 0.0487 0.063 0.063 0.111 Undetected
14193N4 ALE E7 16-Apr-04. 1-131 -0.0265 1.2 1.2 1.96 Undetected
B193N4 ALE E7 16-Apr-04 KA 15.A 2.1 2.1 0.201
B 193N4 ALE F7 16 Apr-04 Mn-54 -0.000131 1.015 0.015 0.0247 Undetected
B193N4 ALE E7 16-Apr-04 Na-22 -0.0217 0.017 0.017 0.0265 Undetected
119344 ALE E7 16-Apr-04 Pu-238 0,000124 0.00031 0.00031 0,000566 Undetected
11193N4 ALE E7 16-Apr-04 Ru-103 0.0203 0.027 0.027 0.0465 Undetected
1 93N4 ALE E7 16-Apr-04 Ru-106 -0.0258 0.11 0.11 0.191 Undetected
119 34 ALE E7 16-Apr-04 Sb-125 -0.00857 0.032 0.032 0.0529 Undetected

B193N4 ALE E7 16-Apr-04 Zn-65 0.0128 0044 0.044 0,0643 Undetected
173TNT4 LE E7W T6hApr'4 /eNb-95 0.0514 - .-48 .4 1 4 Undetected

193N6 ALE E8 16 Apr-04 BALA140 -0.656 0.44 0.44 0.651 Undetected
B193N6 ALE ES 16-Apr-04 Be-7 0.0843 0.16 0.16 0.269 Undetected
B)193N6 ALE E8 16-Apr-04 Ce/Pr-144 -0.0244 0.13 0.13 0.217 Undetected
1t193N6 ALE E8 16-Apr-04 Ce-141 -0.0567 0.043 0.043 0.0665 Undetected
I 193N6 ALE E8 16-Apr-04 Co-5 -0.0156 0.017 0.017 0.0272 Undetected
R 193N6 ALE ES 16-Apr-04 Eu-154 4 00114 (1.037 0.037 0.0642 Undetected
11193N6 ALE E8 16-Apr-04 Eu-155 0.0504 0.034 0.034 0.0585 Undetected
B193N6 ALE E8 16-Apr-04 Fe-59 0.00492 0.049 0.049 0.086 Undetected
B 193,46 ALE ES 1 Apr-04 1-131 -0.158 0.88 0.88 1 .48 Undetected

I 03N6 ALE E8 16-Apr-04 K40 13.6 1.8 1.8 0.162
B I 3>N6 ALE ES 16-Apr-04 Mn-54 0.00911 0.012 0.012 0.0215 Undetected
B193N6 ALE ES 16-Apr4 Na-22 - '000576 0.014 0.014 0.0234 Undetected

I193N4 ALE ES 16-Apr-041 Pu-238 0.000224 0,00029 0.0003 0.00023 Undetected
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Table B.3. (contd)

Raw data for all radionuclides not included in the Authorized Limits
concentraion I otal Analytical

Sample number Sample Location Sample Date Radionculide (pCi/g) Counting Error Error Detection Limit Lab Qualifier
B193N6 ALE E8 16-Apr-0 Ru-103 -0000688 0,021 0.021 0.036 Undetected
B193N6 ALE E8 6 Apr-0 Iu-106 0.056 0.098 0.098 0.171 Undetected
B193N6 ALE ES16-Apr-04 Sb-125 -0.0332 0.026 0.026 0.0413 Undetected
B193N6 ALE E8 -Apr-0 Zn-65 -0.010h 0.036 0036 0.0512 UndetectednE Z 4 B.U dte
B193W4 ALE E9 23-Apr-04 BALA140 -1.23 1 1.52 Undetected
B193W4 ALE E9 23-Apr-04 Be-7 -0.07 0.18 0.18 03 Undetected
B 193W4 ALE E9 23-Apr-04 Ce/Pr-144 -0.0377, 015 0.15 0,231 Undetected
B193W4 ALE E9 23-Apr-0 Ce-141 -0.0261 0.06 0.06 0.098 Undetected
B193W4 ALE E9 23-Apr-4 Co-58 -0.013 0.019 0.019 0.0323 Undetected
Bl93W4 ALE E9 23-Apr4 Eum54 -0.0223 0.039 0.039 0 0639 Undetected
B193W4 ALE E9 23-Apr-4 Etmi- 00673 0,031 0.031 0.0515 Undetected
B193W4 ALE E9 23-Apr-04 Fe-59 -000831 065 0.065 0.112 Undetected
B193W4 ALE E9 23-Apr04 K40 16.1 2 2 0.157
B193W4 ALE E9 23-Ar-04 Mn-54 000475 0.012 0012 0.0211 Undetected
B193W4 ALE E9 23-Apr-04 Na-22 -000795 0.014 0014 0.0235 Undetected
B193W4 ALE E9 23-Apr-04 Pu-238 -0.0000302 0.00048 0.00048 0.00126 Undetected
B193W4 ALE E9 23-Apr-4 Ru-103 0.00295 0.029 0.029 0 0488 Undetected
I193W4 ALE E9 23-Apr-4 Ru-106 00481 0.097 0097 0.168 Undetected
B193W4 ALE H9 23-Apr-04 Sb-125 0.016 0.027 0.027 0.0464 Undetected
B193W4 ALE E9 23-Apr-04 Zn-65 -0.03 0039 0039 0.0526 Undetected
B19W4 ALET E 2 -Apr- 4 Z/N-- WTt 0.052 0 UT,7 U ndetected
B193N8 ALE EIO 16-Apr-04 BALA140 -0683 0.48 0.48 0.709 Undetected
B 193N8 ALE HO 16-Apr-4 Be-7 0.00907 0.17 0.17 0.282 Undetected
B193N8 ALEEI1 16-Ar-C4  Ce/Pr-144 -00573 0.14 0,14 0.23 Undetected
B193N8 ALE EIO 16-Apr-04 Ce-141 -0.0116 0.045 0.045 0.074 Undetected
B193N8 ALE EIO 16-Apr-04 Co-58 0.0117 0.018 0.018 0.0314 Undetected
B193N8 ALE EIo 16-Apr- Eu-154 0.00417 0.041 0.041 00708Undetected
B193N1 ALE EIO 16-Apr-0 Eu-155 0.0772 0.037 0.037 0.0628 Undetected
B193N8 ALE EIO 16-Apr-0 Fe-59 0.0249 0.056 0.056 0.0988 Undetected
B193N8 ALE EO 16-Ap0 1-131 0.681 1 1 8 Undetected
B193N8 ALE EIO 16-Apr-0 K40 13 19 1.9 0.186
B193N8 ALE EIO 16-Apr-04 Mn-54 000836 0.013 0.013 0.023 Undetected
B193N8 ALE EIO 16-Ar-04 Na-22 000188 0.015 0015 0.0259 Undetected
B193N8 ALEE 16-Apr-04 Pu-238 0.247 0,0014 0.0014 0.000522
B193N8 ALE El.0 6-Apr-04 Ru-103 -0.00409 0.024 0.024 0.0415 Undetected
B193N8 ALE EIO 16-Ar-04 Ru-106 0.0482 0.099 0.099 0.174 Undetected
B193N8 ALE EI0 16-Ap-04. Sb-125 -0.000315 0.029 0.029 0.0491 Undetected
B193N8 ALE EIO 16Ar- Zn-65 0.0116 0.037 0.037 0.0553 Undetected
flTDMN ALL Ely T7ZpjiFN -7FNETTr- 2ITMS.T2P M -0. W Unde- tecd
R 93W6 ALE ElI 23-Apr-04 BALAI40 -17 1.5 15 2.49 Undetected
B193W6 ALE ElI 23-Apr-04 Be-7 0.148 0.26 026 0.443 Undetected
B 193W6 ALE El I 23-Ar-04 Ce/Pr-144 -0.17 0.18 0.18 0.293 Undetected
B193W6 ALE ElI 23-Apr-04 Ce-141 0.017 0.078 0078 0.132 Undetected
B193W6 ALE ElI 23-Apr-04 Co-58 -0033 0.027 0,027 0.0409 Undetected
B193W6 ALE ElI 23-Apr-0 Eu-154 -00505 0.048 0.048 0.0778 Undetected
B193W6 ALE ElI 23-Apr-04 Eu-155 0,0876 0.043 0.043 0.0711 Undetected
B193W6 LE ElI 23-Apr-04 Fe-59 -0. 0.087 0.087 0.139 Undetected
B193W6 ALE ElI 23-Apr-0 K-40 18.4 2.4 2.4 0.226
B193W6 ALE ElI 23-Apr-04 Mn-54 0,00731 0018 0018 0.0304 Undetected
B193W6 ALE ElI 23-Apr-0 Na-22 -0.0208 0.018 0.018 0.0286 Undetected
B193W6 ALEElI 23-Apr-04 Pu-238 0.00208 0.0012 0.0013 0.00131
B193W6 ALE El I 23-Apr-0 Rm03 -000711 0.041 0.041 0.069 Undetected
B193W6 ALEEl I 23-Ap Ru-106 0.0463 0.13 0.13 0.224 Undetected
B193W6 ALE El I 23-Apr-04 Sb-t25 -0.0108 0038 0.038 0.063 Undetected
B193W6 ALE ElI 23-Ap-04 Zn-65 -0,00522 0.052 0.052 0.073 Undetected

BLE El oI LrA/t -,NW- W13 - UN3 1TU1 Undetecte
B193W8 ALE E12 23-Apr-04 BALA4O -134 I 3 1.55 Undetected
B193W8 ALE E12 2 4 Be-7 -000439 0,2 0.2 0.32 Ueee
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Table B.3. (contd)

Raw data for all radionuclides not included n the Authorized Limits
Concentration Total Analytical

Sample nimber Sanple location Sample Date Radionculide (pCi/g) Counting Error Error Detection Limit Lab Qualifier

BIO3WS ALE E12 23-Apr-04 Ce/Pr-tm44 -0 0662 0.17 0.17 0.247 Undetected
B1 93W8 ALE E12 23-Apr-04 Ce-141 0.0637 0,065 0.065 0.11 Undetected
B193W8 ALE E12 23-Apr-04 Co-58 -0.00555 0.02 0.02 0.0332 Undetected
B 93W8 ALE E12 23-Apr-04 Eu-154 -0.0114 0.036 0.036 0.0602 Undetected
B i 93W8 ALE 112 23-Apr-04 Eu-155 0 0613 0,033 0.033 0.0561 Undetected
F393W8 ALE E12 23-Apr-04 Fe-59 -0,00986 0.065 0.065 0.11 Undetected
31 93W8 ALE E12 23-Apr-04 K40 15.7 2 2 0.142

1 93W8 ALE 1112 23-Apr-04 Mn-54 0.0049 0.013 0.013 0.0229 Undetected
B, 93W9 ALE E12 23-Apr-04 Na-22 -0.00543 0.013 0.013 0.0221 Undetected
W 93W8 ALE E12 23-Apr-04 Pu-238 0.0(0807 0.00072 0.00073 0.00088 Undetected
B 93W8 ALE E12 23-Apr-04 Ru-103 -0.000106 0.03 0.03 0.0507 Undetected
BI13WS ALE E12 23-Apr-04 Ru-106 -000124 0.094 0.094 0.162 Undetected
B193W8 ALE E12 23-Apr-04 Sb-125 -0.0(0637 0.028 0.028 0 0474 Undetected
B;93W8 ALE E12 23-Apr-04 Zn-65 -0.0185 0.037 0.037 0.0521 Undetected

W8WF ALETTIT -Apr-04 Zr!Nb-95 T.082 t057 .57 Wh536 Undetected

13l93X0 ALE E13 23-Apr-04 BALA140 ..44 0.92 0.92 1.36 Undetected
B193X(0 ALE E13 23-Apr-04 Be-7 -0.117 0.17 0.17 0.285 Undetected
11193X(0 ALE E13 23-Apr-04 Ce/Pr-144 -0.0289 0.13 0.13 0,219 Undetected
11113 X0 ALE E13 23- Apr-04 Ce-141 -0.0191 0.056 0.056 0.0924 Undetected
B193X0 ALE E13 23-Apr-04 Co-53 -0.0152 0.017 0.017 0.0279 Undetected
B I 03X0 ALE E13 23-Apr-04 Eu-154 -0.00651 0.034 0.034 0.0579 Undetected
B193Xt) ALE E13 23-Apr-04 Eu-155 0.0438 0.032 0.032 0.0552 Undetected
1193 X0 ALE E13 23-Apr-04 Fe-59 -0,00434 0.061 0.061 0103 Undetected
B193X0 ALE E13 23-Apr-04 K-40 14.7 1.8 1.8 0.137
t I 93X0 ALE E13 23-Apr-04 Mn-54 0.00761 0.012 0.012 0.0202 Undetected

If193X0 ALE E13 23-Apr-04 Na-22 -0,00303 0.012 0.012 0.0212 Undetected
B193X0 ALE E13 23-Apr-04 Pu-238 0,00474 0.0015 0.0017. 0.00103
13193X0 ALE E13 23-Apr-04 Ru-103 0.0177 0.026 0.026 0.045 Undetected
I1393X0 ALE E13 23-Apr-04_ Ru-106 0.0234 0.088 0.088 0.151 Undetected
11193 IX ALE E13 23-Apr-04 Sb-125 -0.0079 0.024 0.024 0.0399 Undetected
B193X0 ALE E13 23-Apr-04 Zn-65 -0.0114 0.034 0.034 0.0475 Undetected
B13x- AzirEr 2?-ADp-4 /.4 I.346 0 Th46 - .179 3Undetected

B193PO ALE E14 16-Apr-04 BALA140 -0.647 0.55 0.55 0.852 Undetected
B193P0 ALE E14 16-Apr-04 Be-7 -0.0289 0.18 0.18 0.299 Undetected
B193PO ALP E14 16-Apr-04 Ce/Pr-144 0.043 0.15 0.15 0.243 Undetected
H193PO ALE E14 16-Ap-04 Ce-141 -0.010449 0,049 0.049 0.0812 Undetected
B193PO ALE E14 6-Apr-04 Co-58 -0.0248 0.019 0.019 0.0291 Undetected
B193PO ALE E 14 16-Apr-04 Eu-154 -0.0104 0.037 0.037 0.0637 Undetected
1 I93PO ALE E14 16-Apr-04 Eu-155 0.0489 0.033 0.033 0.0557 Undetected

I193 Pi) ALE [14 16-Apr-04 Fe-59 -0.0524 0.057 0.057 0.0911 Undetected
B1 93P0 ALE E14 16-Ap- 04  1-131 0.689 1L 1 1 1.9 Undetected
B1393P0 ALE F14 16-Api-04 K-40 13.8 L9 1.9 0.166
-i IP) ALE E14 16-Apr-04 Mn-54 0.00575 0.013 0.013 0.0223 Undetected

P193PO ALE E14 I6-Apr-(4 Na-22 -0.0407 0.014 0.014 0.0234 Undetected
B193 PO ALE [14 16-Apr-04 Pu-238 0.000174 0.00029 0.00029 0.000277 Undetected
B193P0 ALE E14 16-Apr-04 Ru-103 -0.0109 0.025 0.025 0.0407 Undetected

P193PO ALE E14 16-Apr-04 Ru-106 0.0218 0.1 ().| 0.18 Undetected
I I1931 P ALE E14 16-Apr-04 Sb-125 -0.1021 0.03 0.03 0.0512 Undetected
P1t93P0 ALE E14 16-Apr-04 Zn-65 -0.0116 0.04 0.04 0.0554 Undetected
B TTV A T4ri -7Apr--4| 7rb-9 .4 W.U53 0,053 0.0777 Undetected
1193P2 ALE E15 16-Apr-04 BAIA140 0.408 0.49 0.49 0.81 Undetected
13193P2 ALE E15 16-Apr-04 Be-7 -0.I0482 0.17 0.17 0.282 Undetected
I1, 93P2 ALE E15 16-Apr-04 Ce/Pr-144 0.0551 0.14 0.14 0.235 Undetected
P193P2 ALE E15 16-Apr-04 Ce-141 -0.0365 0.046 0.046 0.0763 Undetected
I13 Pr2 ALE E15 I 6-Apr-04 Co-58 0.0144 0.017 0.017 0.0277 Undetected
3 193 P2 ALE E15 16-Apr-04 Eu-154 -0.0027 0.04 0.04 0.0689 Undetected

13193P2 ALE E15 16-Apr-04| Pu-l55 0.0642 0.034 0.034 0.0576 Undetected
B19'P? ALE E15 16-Apr-04 Fe-59 -0.00645 0.056 0.056 0.0959 Undetected
P 3P2 ALE E15 16-Apr-04 1-131 0.5271 .1 I.1| 1.89 Undetected
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Table B.3. (contd)

Raw data for all radionuclides not included in the Authorized Limits
C~oentrafn I "Total Analytical

Sample number Sample Location Sample Date Radionculide (pCi/g) Counting Error Error Detection Limit Lab Qualifier
B193P2 ALE E15 16-Apr-04 K-40 14.5 2.1 2.1 0.181
B193P2 ALEE 5 16-Apr-04 Mn-54 0.0212 0.014 0.014 00248 Undetected
B193P2 ALE E15 16-Apr-04 Na-22 -0.00183 0.015 0015 0.025 Undetected
BI193P2 ALE [I5 16-Apr-04 Pu-238 000113 0.0008 0.00082 0000853
B193P2 ALE E15 16-Apr-04 Ru-103 000265 0.024 0.024 0 0409 Undetected
1 93P2 ALE E15 16-Apr-04 Ru-106 -00433 0.1 0.1 0.171 Undetected

B193P2 ALE E15 16-Apr-04 Sb-I25 0.0227 0.03 0.03 0.053 Undetected
B193P2 ALE E15 16-Apr-04 Zn-65 -0.0278. 0.039 0.039. 0 0533 Undetected
B19312 ALE It$ ItI-Apr-04 /Nb-9$ 0.0296W 0.044 o44 00756 Undetected
B193K6 ALE WI 13-Apr-04 BALAI140 -0906 0.54 0.54 0791 Undetected
B 193K6 ALE WI 13-Apr-04 Be-7 -0.00946 0.16 0.16 0.273 Undetected
B193K6 ALE WI 13-Apr- CePr-144 -0.163 0.14 0.14 0.22 Undetected
B193)(6 ALE WI 13-Apr-04 Ce-141 0.0355 0.047 0.047 0.0805 Undetected
B193K6 ALIE WI N13-Apr4 Co-58 -0.0131 0017 0.017 0.0286 Undetected
B 193K6 ALE WI 13-Apr-04 E-154 -0.02 0039 0.039 0.0643 Undetected
B 1931K6 ALE WI 13-Apr- Eu-155 0.0637 0 031 0.031 0.0517 Undetected
B 193K6 ALE WI 13-Apr-04 Fe-59 -0.0553 0.053 0.053 0.085 Undetected
B 193K6 ALE W I 13-Apr-04 1-131 -0.258 1.2 1.2 2 Undetected
B 193K6 ALE WI 13-Apr-04 K40 13.4 1.8 1.8 0.147
B193K6 ALE W I 13-Apr-04 Mn-54 0.00537 0.012 0.012 0.0214 Undetected
B193K6 ALE WI 13-Apr-04 Na-22 -0.007 0.014 0.014 0.0235 Undetected
B193K6 ALEWI 13-Apr-04 Pu-238 0.000353 0.00034 0.00035 0000208
B193K6 ALE Wl 13-Apr-04 Ru-103 0.00186 0.024 0.024 0.0414 Undetected
B193K6 ALE WI 13-Apr-04 Ru-106 -0.00214 0.099 0.09 0.169 Undetected
B193K6 ALE WI 13-Apr-04 Sb-125 -0.00356 0.028 0.028 0.0465 Undetected
11193K6 ALE WI 13-Apr-04 Zn-65 -0.0204 0.035 0.035 0.0487 Undetected
B193K( ALE W I 13-Apr- 4 Zr/Nb-957 U72 T4 F/T17 3Undetected

B193K8 ALE W2 1 3-Apr-04 BALA140 -0.806 0.53 0.53 0.776 Undetected
B193K8 ALE W2 13-Apr-04 Be-7 -0.0047 0.16 0.16 01.264 Undetected
B 193K8 ALE W2 13-Apr-04 Ce/Pr-144 0.0501 0.14 0.14 0,234 Undetected
B3193K8 ALE W2 13-Apr-04 Ce-141 -0.00102 0.047 0.047 0.0794 Undetected
B1931(8 ALE W2 13-Apr-4| Co-58 -0.0136 0.017 0.017 0.0288 Undetected
B193K8 ALE W2 13-Apr-04 Eu-I 54 -0.00144 0.042 0.042 00712 Undetected
B 193K8 ALE W2 13-Apr-04 Eu-15S 0.0772 0.034 0.034 0.0565 Undetected
B193K8 ALE W2 13-Apr-04 Fe-59 -0.0279 0.053 0.053 0.0891 Undetected
B193KS ALE W2 13-Apr-04 1-131 -0.472 1.2 1.2 1 95 Undetected
B193K8 ALE W2 13-Apr-04 K-40 15.4 2.2 2.2 0.185
B 193K8 ALE W2 13-Apr-04 Mn-54 0.00363 0.013 0.013 0.0226 Undetected
B193K8 ALE W2 13-Apr-04 Na-22 -0.000696 0.015 0.015 0.0262 Undetected
B193K8 ALE W2 13-Apr-04 Pu-238 0.0000609 0.00018 0.00019 0.000247 Undetected
B193K8 ALE W2 13-Apr-04 Ru-103 0.0133 0.023 0.023 0.0404 Undetected
B193K8 ALE W2 13-Apr-04 Ru-106 -0.0356 0.095 0.095 0.161 Undetected
B193K8 ALE W2 13-Apr-4| Sb-125 0.00256 0.027 0.027 0.0459 Undetected
B193KR ALE W2 13-Apr-04 Zn-65 0.00572 0.037 0.037 0 0545 Undetected
-- 93Kl MT w2 AT pr-W4| ZrNb-9 0.046'M 7714- f.l4T Wf.n /2 Undetected
B193L0 ALE W3 13-Apr-04 BALA140 -0.95 0.59 0.59 0 892 Undetected
B1931,0 ALE W3 13-Apr-04 Be-7 0.2 0.18 0.18 0,314 Undetected
B193L0 ALE W3 13-Apr44 Ce/Pr-144 -0 166 0.16 0.16 0 268 Undetected
B 193L0 ALE W3 13-Apr-04 Ce-141 0.0123 0.053 0.053 0 0897 Undetected
B 193L0 ALE W3 13-Apr-04 Co-58 0.000836 0018 0.018 0.0302 Undetected
119310 ALE W3 13-Apr-04 Eu-154 .0096 0(043 0.043 0.0724 Undetected
B 1931.0 ALE W3 13-Apr-04 Eu-155 0.0597 0.04 0.04 0.0668 Undetected
81 93L0 ALE W3 I3-Apr4 Fe-S5 -0.0163 O59 0058 00989 Undetected
13193L0 ALF W3 13-Apr-04 1-131 -59 13 1.3 2.11 Undetected
13193L0 ALE W3 13-Apr-04 K-40 14.9 2.1 2.1 0.183
B 193L0 ALE W3 13-Apr-04 Mn-54 0.0125 0.013 0.013 0.023 Undetected
B193L0 ALE W3 13-Apr-04 Na-22 -0.00455 0.116 0.016 0.0264 Undetected
B193111 ALE W3 13-Apr-04 Pu-238 0.00105 0.00065 0.00067 0.000266
B 193L0 ALE W3 13-Apr-04| Ru-103 -0.00572 0.026 0.026 0.0429 Undetected
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Table B.3. (contd)

Raw data for all radionuclides not included in the Authorized Limits
Ceirnertion iotal Analytical

Sampie number Sample Location Sample Date Radionculide (pCi/g) Counting Enror Erro Detection Limit Lab Qualifier

I 193]P ALE W3 13-Apr-04 Ru-106 -00298 0.11 011 0.179 Undetected
I S3LO ALE W3 13-Apr-04 Sb-I 25 00378 0.029 0029 0.051 Undetected

B1931. ALE W3 13-Apr-04 Zn-65 00506 0.042 0.042 0.0635 Undetected
Tr1fT It W ALrE W 3 T 7-7Apr-34 Zr/N -|.5| W.'/9l|Undetected

1193114 ALE W4 16-Apr-04 BALA140 -0.337 0.42 0.42 0.674 Undetected
BI93P4 ALEW4 16-Apr-04 Be-7 0.0166 0.14 0.14 0.229 Undetected
193P4 ALE W4 16-Apr-04 Ce/Pr-144 0,051 0.17 0.17 0.239 Undetected
193P4 ALE W4 16-Apr-04 Ce-141 0.0387 0.046 046 0.0768 Undetected

BI93P4 ALE W4 16-Apr-04 Co-58 -0.00678 0.014 0.014 0.024 Undetected
1193P4 ALE W4 16-Apr-04 Eu-154 -0.0284 0.035 0.035 0.056 Undetected
I193P4 ALE W4 16-Apr-04 Eu-155 0.0681 0.035 0.035 0.0596 Undetected
13193P4 ALE W4 16-Apr-04 Fe-59 -00342 0.047 0.047 0.0778 Undetected

I193P4 ALE W4 16-Apr-04 1-131 0.274 0.92 0.92 1.57 Undetected
B193P4 ALE W4 16-Apr-04 K-40 12.6 L.7 1,7 .144

B193P4 ALE W4 16-Apr-04 Mn-54 0.00462 0.011 0.011 0.0183 Undetected
193P4 ALE W4 6-Apr-04 Na-22 -0.0102 0.013 0.013 0.0205 Undetected

B193P4 ALE W4 16-Apr-04 Pu-238 0.000651 0.00052 0.00053 0.000264
141193P4 ALE W4 16-Apr-04 Ru-l 03 -0.0124 0.02 0.02 0.0328 Undetected
t1193P4 ALE W4 16-Apr-04 Ru-106 -0.021 0.088 0.08 0,147[Undetected
B193P4 ALE; W4 16-Apr-04 Sh-125 -0.00281 0.025 0.025 0.0414 Undetected
t I 93P4 ALE W4 16-Apr-04 Zn-65 0.036 0.034 0.034 0.0506 Undetected
193P4 ALE W4 16-Apr-404 Zr/Nb-95 0.0941 0038 0.038 0.0669 Undetected

11931,2 ALE W5 13-Apr-04 BALAI40 -1 0] 052 0.52 0.717 Undetected
1Il93 L2 ALE W5 13-Apr-04 Be-7 0,0363 0 15 0.15 0 256 Undetected
B193L2 ALE WS 13-Apr-04 Ce/Pr-144 -00777 0.13 0.13 0.208 Undetected
Itl93L2 ALE W5 13-Apr-04 Ce-141 -0 0171 0.043 0.043 0.0698 Undetected
]19312 ALE W5 13Apr- Co-58 -0.0048 0.016 0.016 0.0271 Undetected
B193L2 ALE W5 13-Apr-04 Eu-] 54 0.0281 0.036 0.036 0.065 Undetected
01 93L2 ALE W5 13-Apr-04 Eu-I155 0.0735 0.034 0.034 0.0581 Undetected
1B193[,2 ALE W5 13-Apr-04 Fe-59 -002081 0.052 0.052 0.0879 Undetected
H 193L2 ALE W5 13-Apr-04 1-131 -0.167 1 1 1.1 1.78 Undetected
1193 L2 ALE W5 13-Apr-04 K-40 12.7 1.7 1.7 0 157|
It 193L2 ALE WS 13-Apr-04 Mn-54 0.0083 I 0.012 0.012 0.021 Undetected
B1 93L2 ALE W5 1 3-Apr-04 Na-22 0.110922 0.013 0.013 0.1237 Undetected
B193L2 ALE W5 13-Apr-04 Pu-238 0.00475 0.0014 0.0016 0.00103
B193 L2 ALE W5 13Apr-04 Ru-i03 -00143 0.023 0.023 0.0393 Undetected
it193L2 ALE W5 13-Apr-04 Ru-106 0.0568 0.09 0.09 0.157 Undetected
BI3 1L2 ALE W5 13-Apr-04 Sb-125 -0.0017 0.026 0.026 0.0432 Undetected
B1 931L2 ALE W5 13-Apr-04 Zn-65 -0.0219 0.036 0.036 0.0497 Undetected
B193L2 ALE W5 13-Apr-04 Zr/Nb-95 0.0403. 0.044 0.044 0.0675 Undetected
B1934 ALE W6 13-Apr-04 BALA140 -0.412 0.58 0.581 0.956 Undetected
BI19314 ALE W6 3-Apr-04 Be-7 -0.0291 0.19 0.19 0.312 Undetected
I-I193L4 ALE W6 13-Apr-04 Ce/Pr-144 -0.0226 0.15 0.15 0.244 Undetected
B 1 93L4 ALE W6 13Ar-04 Ce-141 0.0778 0.05 0.05 (.0844 Undetected
]t] 93L4 ALE W6 13-Apr-04 Co-58 -0,0254 0.019 0019 0.0293 Undetected
BI031 ALE W6 1 E3 Apr- 4 Eu-154 -0.00737 0.04 0.04 0.0689 Undetected
B1131A ALE W6 13-Apr-04 Eu-155 0.0653 0.048 0.048 0.0534 Undetected
B113 4 ALE W6 13-Apr-04 Fe-5O -0.0467 0.056 0.056 0.0925 Undetected
R 193L4 ALE W6 13-Apr-04 1-131 -0.378 13 1.3 2.23 Undetected
B193L4 ALE W6 13-Apr-04 K-40 14.1 1.9 1.9 0.165
RI 93L4 ALE W6 13-Apr-04 Mn-54 0.0139 0.013 0.013 0.023 Undetected
BP114 ALE W6 13-Apr-04 Na-22 0.00107 0.015 0.015 0.0252 Undetected
H 1931L4 ALE W6 13-Apr-04 Pu-238 0.00096 0.00057 0.00059 0.000224
1193 LA ALE W6 13-Apr-44 Ru-103 0.00855 0.025 0.025 0.0442 Undetected
111314 ALE W6 13-Apr-04 Ru- 106 -0.0209 0. 0.1 0.177 Undelected
B 193 L4 ALE W6 13-Apr-04 Sb-I 25 0.022 0.031 0.031 0.0527 Undetected
B 193L4 ALE W6 13-Apr-04 Zn-65 0.0242 0.035- 0.035 0.6546 Undetected
I193LA ALE W6 13-Apr-04 Zr/Nb-95 0.022 0.048 0.048T 0.0717 Undetected
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Table B.3. (contd)

Raw data for all radionuclides not included in the Authorized Limits
Concenration Total Analytical

Sample number Sample Location Sample Date Radionculide (pCi/g) Counting Error Error Detection Limi Lab Qualifier
B1I93R2 ALE W7 21-Apr-04 BALA14O -0.18 031 0.31 0,506 Undetected
B1393R2 ALE W7 21-Apr-04 Be-7 0.023 0.13 0.13 0.213 Undetected
B1I93R2 ALE W7 21-Apr-04 Ce/Pr-144 -0.181 0,14 0.14 0.224 Undetected
t 193R2 ALE W7 2 1-Apr-04 Ce-141 0.0487 0.04 0.04 0,0667 Undetected

B 193 R2 ALE W7 21-Apr4 Co-58 -0.00869 0,013 0.013 0.0215 Undetected
B 193R2 ALE W7 21-Apr4 Eu-154 -0.0267 0.035 0.035 0.0563 Undetected
13193R2 ALE W7 21-Apr-4 tn-I155 0.0519 0034 0.034 0.0568 Undetected
B193R2 ALE W7 21-Apr-04 Fe-59 -0.0255 0.044 0.044l 0 0728 Undetected
B1931R2 ALE W7 | 1-Apr- 1-131 4.427 058 0,58 0.963 Undetected
B193R2 ALE W7 21-Apr4 K-40 13.2 1.8 1.8 0.138
B193R2 ALE W7 21-Apr-04 Mn-54 -. 00262 (.01 001 0.0174 Undetected
B193R2 ALE W7 21 -Apr44 Na-22 -0.00982 0.013 0013 0,0205 Undetected
B1I93R2 ALE W7 21-Apr-04 Pu-238 0000122 0.00083 0.00085 0.000375
B193112 ALE W7 21 -Apr-04 Ru-103 -0.00748 0.018 0.018 0.0304 Undetected
B1393R2 ALE W7 2 1-Apr-(4 Ru-106 0,0241 0.081 0.081 0.139 Undetected
13193R2 ALE W7 21-Apr-04 Sb-125 0.0148 0.023 0.023 0.0392 Undetected

L193R2 ALE W7 21-Apr-04 Zn-65 0.00688 0,032 0.032 0.0454 Undetected
B1931R2 ALE W7 21-Apr-04 Zr/Nb-95 0.0505 0,033 0.033 0.0584 Undetected
B193L6 ALE W8 13-Apr-04 BALAI40 4553 0.53 0.53 0.829 Undetected
B193L6 ALE W8 13-Apr-04 Be-7 00281 0.16 0,16 0.279 Undetected
B193L6 ALE W8 i 3-Apr-04 CaPr-144 -0.0177 0.14 0 14 0 235 Undetected
B193L6 ALE W8 13-Apr-04 Ce-141 -0,00431 0,047 0.047 0.0801 Undetected
13193L6 ALE W8 | 3-Apr-04 Co-58 -0.00815 0,01 0018 00301 Undetected
B1931.6 ALE W8 13-Apr-04 Eu-154 0.0113 0042 0.042 0 0734 Undetected
B193L6 ALE W8 13-Apr Eu-155 060642 0.03 0034 0.0576 Undetected
B193L6 ALE W8 13-Apr-04 Fe-59 0.000628 0.061 0.061 0.105 Undetected
B 193L6 ALE W9 13-Apr-04 1-131 -0.345 1.3 1.3 2.09 Undetected
B193L6 ALE WS 13-Apr-04 K-40 15.7 2.3 2.3 0.186
B1931.6 ALE W9 13-Apr-04 Mn-54 -0.0153 0.013 0.013 0.0206 Undetected
B193t,6 ALE W8 13-Apr-04 Na-22 0.00444 0,015 0,015 0.0268 Undetected
13193L6 ALE W8 13-Apr-04 Pu-238 0.000217 00037 0.00037 0.000607 Undetected
B19316 ALE W8 13-Apr4 4  Ru-103 -0,00776 0.025 0.025 0,0413 Undetected
B193L6 ALE WI 13-Apr-04 Ru-10 -0.0419 0,098 0.098 0.165 Undetected
B193L6 ALE W8 13-Apr-04 Sb-125 -0.0125 0.029 0.029 0.0487 Undetected
131931,6 ALE W8 Z13-Apr-04 Zn-65 -0.0338 0.A42 0.042 0.0564 Undetected
B1931h ALE W9 13-Apr-4 ZrrNb-95 0.0445 0.05 0.05 0.0753 Undetected
B193L8 ALE W9 13-Apr44  BALA140 -1.28 0.66 0.66| 0.95 Undetected
B19318 ALE W9 13-Apr-04 Be-7 0.104 0 19 0.19 0 332 Undetected
13193L8 ALl W9 13-Apr-04 Ce/Pr-144 -0.202 0.18 0.8 1.294 Undetected
B193LS ALE W9 13-Apr-4 Ce-141 0.0563 0.058 0.058 0.0988 Undetected

1I193L8 ALE W9 13-Apr-04 Co-58 -00135 0.021 0.021 0.0345 Undetected
BI 93L8 ALE W9 13-Apr-4 Eu-154 -0.0214 0.047 0(1047 0,0772 Undetected
BI 93L8 ALE W9 13-Apr-04 Eu- 155 0.0666 0.043 0.043 0.0716 Undetected
B1193L8 ALE W9 13-Apr-4 Fc-59 0.0619 0.066 0.066 0.117 Undetected
B193L8 ALE W9 3-Apr-O44 1-131 -0.834 1.5 1.5 2.42 Undetected
B193L8 ALE W9 13-Apr4 K-40 15.5 2.2 22 021
I19318 ALE W9 13-Apr44 Mn-54 -0.0032 0.015 0.015 0(0254 Undetected

11193L8 ALE W9 13-Apr-04 Na-22 -0 00797 0.017 0.017 0.0282 Undetected
11931-8 ALE W9 13-Apr-4 Pu-238 0.000142 0.00017 0.00017 0.0N0135 Undetected
B193L8 ALE W9 13-Apr(N 1ru-103 4.0105 0.028 0028 0 0469 Undetected
B193L1 ALE W9 13-Apr-04 Ru-106 -0.00511 0.12 0.12 0.196 Undetected
819318 ALE W9 13-Apr4| Sb-125 0.00492 0033 0.033 0.056 Undetected
BI 93L8 ALE W9 13-Apr-04 Zn-65 0.0306 0.049 0.049 0.0716 Undetected
B193L8 ALE W9 13-Apr-04 Zr/Nb-95 0.177 0.061 0.061 0,093 Undetected
B1931R4 ALE WIO 21-Apr-04 BALA140 -0.617 0.3 0.3 0.416 Undetected
B193R4 ALE WIO 21-Apr4 Be-7 -0.000789 0.12 0.12 0.2 Undetected
1193R4 ALE WIO 21-Apr-04 Ce/Pr-t44 -0.0967 0.11 0.11 0.187 Undetected
B1193 R4 ALE WIO 21-Apr4 Ce-141 -3.0122 0.034 0.034 0.0571 Undetected
193 R4 ALE WI 21-Apr-04 Co-SI 4.00449 0.013 0.013 0.0217 Undetected
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Table B.3. (contd)

Raw data for all radionuclides not included in the Authorized Limits
Co_ .Incraon Total Analytical

S-ample umber Sample Locattin Sample Date Radionculide (pCi/g) Counting Error Error Detection Limit Lab Qualifier

B 193R4 ALEWIG 21-Apr-04 Eu-154 -00318 0.034 0.034 0.0545 Undetected
BI1931R4 ALE WiG 21-Apr-04 Eu-I55 00461 0.027 0.027 0.0459 Undetected
B193R4 ALE WI0 21-Apr-04 Fe-59 00131 0.041 0.041 0.0726 Undetected

1193R4 ALE WI 0 21-Apr-04 1-131 0.194 0.53 0.53 0.901 Undetected
B 93R4 ALE WIG 21-Apr-04 K-40 13.9 2 2 0.141
I193R4 ALE WiG 21-Apr-04 Mn-54 0.00288 0.01 0.01 0.0176 Undetected
HlB93(R4 ALE WIG 21-Apr-04 Na-22 -00119 0.012 0.012 0.0198 Undetected
1319IR4 ALE WIG 21-Apr-04, Pu-238 0.000201 0.00049 0.00071 0.000466 Undetected
If193 R4 ALE WIG 21-Apr-04 Ru-103 0.00961 0.017 0.017 0.0302 Undetected
O1931R4 ALE WIG 21-Apr-04 Ru-106 0.00673 0.075 0.075 0.13 Undetected
t193R4 ALE WIG 21-Apr-04 Sb-125 -0.0141 0.022 0.022 0.0366 Undetected

B193R4 ALE WIG 21-Apr-04 Zn-65 -0.0073 0.03 0.03 0.0426 Undetected
BI19314 ALW1W 2-Apr-04- Zr/Nb-9 - -7= 17038 0.'38 .73 Undetected
B1393MO ALE WI 13-Apr-04 BALA140 -0.496 0.54 0.54 0.847 Undetected
B193MG ALE WI I 3-Ar-04 Be-7 -0.131 0.16 0.16 0.267 Undetected
B3193MO ALE WI I 13-Apr-04 CeTPr-144 -00133 0.13 0.13 0.219 Undetected
B1 93M ALL WI | 13-Apr-04 Ce-14I -0.00783 0.045 0.045 0.0744 Undetected
BI 93MO ALE WI | 13-Apr-04| Co-58 -0.00547 11.017 0.017 0.0293 Undetected
1193MO ALE WIt 13-Apr-04 Eu-154 0.009 0.037 0.037 0.0667 Undetected
B193MG ALE W I 1 13-Apr-04 Eu-I55 0 0277 0.035 0.035 0.059 Undetected
B193M ALE WIt 13-Apr-04 Fe-59 -0.00303 0.054 0.054 0.094 Undetected
B i93MG ALE WI I 13-Apr-04 1-131 0.839 1.2 1.2 2.03 Undetected
B 193MG ALE WI 1 13-Apr-04 K-40 12.4 1.7 1.7 0.19
B1 93M ALE WI I 13-Apr-04 Mn-54 00147 0.013 0.013 0.0239 Undetected
B 193MG ALE Wit 13-Apr-04 Na-22 0 00519 0.013 0.013 0.0244 Undetected
[193MG ALE WIt 13-Apr-04 Pu-238 -0.0000303 0.00046 000046 0.M0107 Undetected
1393MG ALE WI i 13-Apr-04 Ru-103 -0.0163 0.024 0.024 0.0403 Undetected
B193M0 ALE WIt 13-Apr-04 Ru-106 00216 0.1 0.1 0.174 Undetected
13193M0 ALE WI 1 13-Apr-04 Sb-125 -0.00639 0.027 0.027 0.0459 Undetected
13:93MO ALE WI [ 13-Apr-04 Zn-65 -00313 0.036 0.036 0.0476 Undetected
1t93MU ALE WI 13-Apr-4| Zr/Nb-95 . .-1Undetected

B193M.2 ALE W12 13-Apr-04 BALA140 -0.807 0.62 0.62 0.958 Undetected
0193M2 ALE W12 13-Apr-04 Fe-7 -0.0721 0.18 0.18 0.296 Undetected
B, 93M2 ALE WI2 13-Apr-04 Ce/Pr-144 0.151 0.16 0.16 0.257 Undetected
H193M12 ALE W12 13 Apr-04 Ce-141 00127 0.051 0.051 0.0867 Undetected
1193M2 ALE W12 13-Apr-04 Co-5 -00255| 0.019 0.019 0.03 Undetected
it 93M2 ALE WI 2 13-Apr-04 Eu-I154 0.00946 0.041 0.041 0.0724 Undetected
B193M2 ALE W12 13-Apr-04 Eu-155 0.0677 0.034 0.034 0.0564 Undetected
B193M2 ALE W12 13-Apr-04 Fe-59 -0.064 0.061 0.061 0.0981 Undetected
B191M2 ALE WI 2 13-Apr-04 1-131 -0.227 1.3 1.3 2.24 Undetected
B193M2 ALE W12 13-Apr-04 K-40 14.6 2 2 0.189
It I93M2 ALE WI I 13-Apr-04 Mn-54 -0.0000595 0.14 0014 0.0233 Undetected
BH93M2 ALE W12 13-Apr-04 Na-22 0,00366 0.015 0.015 0.0265 Undetected
B193M2 ALE WI? 13-Apr-04 Pu-238 0,00215 00009 0.00095 0.000641
B 193M2 ALE W12 13-Apr-04 Ru-103 -00206 0.027 0.027 0.0443 Undetected
1l93M2 ALE W12 13-Apr-04 Ru-106 0.0741 0.11 0.11 0.195 Undetected

B193M2 ALE WI ? 13-Apr-04 Sb-125 0,00202 0.031 0.031 0.0523 Undetected
B193M2 ALE W12 13Apr-04 Zn-65 -0.00138 0.041 0.041 0.0601 Undetected
B13M A r 1 13-Apr-4| A./N-95 0.0225| 0.0$ . 0. /|ndelectd
I193 R6 ALE W13 21-Apr-04 BALA140 -0.699 0.36 0.36 0.502 Undetected
B4193R6 ALE W13 21Apr-04 Bc-7 0.0515 0.15 0.15 0.262 Undetected
B193R6 ALE W13 21-Apr-04 Ce/Pr-144 -0.13 0.14 04 0.218 Undetected
i1193Rt6 ALE WI 3 21-Apr-04 Ce-141 -000801 0.039 0.039 0.0642 Undetected
t1I93R6 ALE WI 3 21 Apr-04 Co-5R -0.00706 0.015 0.015 0.026 Undetected
Bi93R6 ALE WI 3 21-Apr-04 Eu-154 000258 0.036 0.036 0.0625 Undetected
B193R6 ALE WI3 21-Apr-t4 Eu-I55 0.0781 0.036 0.036 0.0607 Undetected
i1931R6 ALE WI3 21-Apr-04| Fe-59 -0.1(0255 0.049 0.049 0.0844 Undetected
11931R6 ALE WI3 21-Apr-041 1-131 0.561 0.65 0.65 1.13|Undetected
1193R6 ALE W13 1 21-Apr-04 K40 14.4 2 2 0.1711
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Table B.3. (contd)

Raw data for all radionuclides not included in the Authorized Limits
Concentration Toal Analyncal

Sample number Sample Location Sample Date Radionculide (pCi/g) Counting Error Error Detection Limit Lab Qualifier
B193R6 ALE W13 21-Apr-04 Mn-54 000104 0.013 0.013 0.0221 Undetected
B193R6 ALE W13 21-Apr-04 Na-22 0.000783 0.013 0.013 0.0227 Undetected
B13931R6 ALE W13 21 -Apr-4 Pu-238 0.0009 0.00074 0.00075 0.000856
B 193 R6 ALE W13 21 -Apr-04 Ru- [03 0.0077 0.021 0.021 0.0365 Undetected
B193R6 ALEW13 21-Apr-04 Ru-106 0.0467 0.09n 0.096 0 167 Undetected
B193R6 ALE W13 2 1-Apr-04 Sb- 125 4.01 0.028 0.028 0.047 Undetected
B193R6 ALE W13 21-Apr-4 Z.n-65 -0.0161 0.035 0.035 0.0496 Undetected
T2W ALE W -Apr-04 rFNb-95 000594 - .- 39 f ---- UTM UTlndetected

B193M4 ALE W14 13-Apr-4 BALA140 -0.641 0.55 055 0.847 Undetected
B193M4 ALE W14 13-Apr-04 Be-7 0.0276 0 15 0.15 0.264 Undetected
B193M4 ALE W14 13-Apr-04 Ce/Pr-144 -0.139 0.13 0.13 0.2 Undetected
1193M4 ALE W14 13-Apr-04 Ce-141 -0.0258 0.043 0.043 0.0719 Undetected
B193M4 ALE W14 13-Apr-04 Co-58 0.0000571 0.016 0.016 0,0286 Undetected
B193M4 ALE W14 13-Apr-04 Eu-154 0.00346 0.039 0.039 0.0677 Undetected
1193M4 ALE W14 13-Apr-04 Eu-I55 0.0422 0.031 0.03! 0.0501 Undetected
Bl93M4 ALE W14 13-Apr-04 Fe-59 -0.0712 0.055 0.055 0.0875 Undetected
B193M4 ALEW14 13-Apr-04 1-131 0,246 1 LA 1.89 Undetected
B193M4 ALE W14 13-Apr-t K40 13.9 2 2 0,16
B193M4 ALE W14 13-Apr-04 Mn-54 0,00673 0012 0.012 0.0207 Undetected
B193M4 ALE W14 13-Apr-04 Na-22 0.00047 (L014 0.04 0.0247 Undetected
B193M4 ALE W14 13-Apr-04 Pu-238 0.000173 0.00018 000018 0.000122 Undetected
B193M4 ALE W14 13-Apr-04 Ru-103 -0000606 0.022 0.022 00378 Undetected
B193M4 ALE W14 13-Apr-4 Ru-106 0.00377 0.091 0.091 0.158 Undetected
B193M4 ALE W14 13-Apr4 Sb-125 000532 0.024 0,024 00424 Undetected
B193M4 ALE W14 13-Apr-04 Zn-65 -0,0176 0033 0.033 00464 Undetected
B193M AL[ W14 3-A.pr- 7/Nb-95 W.2 4 T.4 0. Undetected

B193R8 ALE W15 21-Apr-04 BALA140 -0.463 0.3 0.31 0.458 Undelected
B193R8 ALE W15 2-Ap-4 Be-7 -00242 013 0 13 0.222 Undetected
BI 93RH ALE W15 21 -Apr-l4 Ce/Pr-144 -0.0489 0.13 0.13| 0,208 Undetected
B 1931 8 ALE W15 21-Apr-04 Ce-14 I 0.00958 0.038 0.038 0.0623 Undetected
B193R8 ALE W15 21-Apr-04 Co-58 -0.0152 0.013 0.013 0.0205 Undetected
B193R8 ALE WI5 21-Apr-04 Eu-154 -0.0253 0033 0.033 0.0543 Undetected
B193R8 ALE WIS 21-Apr04 Eu-155 00589| 0029 0.029 00477 Undetected
B193R8 ALE W15 21-Apr-04 Fe-59 0.00325 0044 0044 0.0747 Undetected
B193R8 ALE W15 2 1-Apr4 I-131 0,52 058 0.58 1.01 Undetected
B193R8 ALE W15 21-Apr-04 K-40 14 1.9 1 9 0.133
B1931R8 ALE W 1 21 -Apr-04 Mn-54 0.0214 0.012 0.012 0.0186
B193R8 ALE W15 21-Apr4 Na-22 -0.0096 0.012 0.012 0.0198 Undetected
I1l931R8 ALE W15 21 -Apr-04 Pu-238 -000003041 0.001 0.001 0.00221 Undetected
B!93R8 ALE W15 21 -Apr-04 Ru-I 03 -0.00598 0.019 0.019 0.0318 Undetected
B193R8 ALE W15 21-Apr-04 Ru-106 0.0297 0.086 0.086 0.15 Undetected
8193R18 ALE WIS 21-Apr-04 Sb-125 0.0146 0.024 0.024 0.0423 Undetected
193RS ALE WIS 21-Apr-04 Zn-65 -0.0389 0,034 0034 0.0431 Undetected

-i 93Ri ALE WTIS -lTrpr- rb.4 7I.038 - .- 38 T.M =r Undetecoe

B193TO ALE Wlb 21-Apr-04 BALAI40 -0525 0.35 0.35 0.516 Undetected
B193T0 ALE W16 21-Apr-04 Be-7 0.043 0.13 0.13 0.22 Undetected
B193TO ALE W16 21-Apr-04 CcPr-l44 0 102 0.12 0 12 0.21 Undetected
B193T0 ALE W16 21-Apr-04 Ce-141 0.003 0037 0.037 0.0631 Undetected
B193TO ALE W16 21-Apr-04 Co-58 0.00797. 0.015 0.015 0.0262 Undetected
193T0 ALE W16 21-Apr-04 Eu-154 -0.0359 0.036 0036 0 .0577 Undetecled

B193TO ALE W16 21-Apr-04 Eu-55 0.0685 0.032 0.032 0.053 Undetecied
B193TO ALE W16 21 -Apr-04 Fc-59 -0.0123 0046 0.046 0.0787 Undetected
8193TO ALE W16 21-Apr-04 1-131 0 181 0.62 0.62 1.04 Undetected
B193T0 ALE Wlb 21-Apr-04 K-40 14.8 2.1 2.1 0.159
B193T0 ALE W16 21-Apr-04 Mn-54 -_.001 0.012 0.012 0.0198 Undetected
B193TO ALE W16 21-Apr- Na-22 -0.o125 0.013 0.013 0.0212 Undetected
R19310 ALE W16 21-Apr-04 Pu-238 0.000452 0.00089 0.001 0.00146 Undetected
B193T0 ALE W16 21-Apr-04 Ru-103 0.0121 0.019 0019 0.0332 Undetected
B193TO ALE W16 21-Apr-04 Ru-l0 1 0.0761 0.086 0.086 0.154 Undetected
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Table B.3. (contd)

Raw data for all radionuclides not included in the Authorized Limits
Conetraon I Total Analytical

Sample number Sample Lr caion Sample Date Raduonculide (pCi/g) Courting Error Error Detection Limit Lab Qualifier

I14193T0 ALE WI 21-Apr Sb-125 0.00872 0.025 0.025 0.0434 Undetected
14193TDO ALL WI, 21 Apr-04 Zn-65 -0.0016 0.034 0.034 0.0489 Undetected

__19TT1l_ ATrbWYI 21-Apr-04| Zr/Nb-9.5 o.og62| 7.4 001 . -neKtcTed
B l93X ALE HQ Lysmeter 1 23-Apr-04 BALA140 -1.2 11 11 1,64 Undetected
B193X2 ALE HO Lys meter 1 23 Apr-04 Be-7 0.128 0.19 0.19 0.332 Undetected
1193 X2 ALE HQ Ly smeter 1 23-Apr-04 Ce/Pr-144 0.0449 0.15 0.15 0.243 Undetected
It 193X2 ALE HQ Lys meter 1 23 Apr-04 Ce-141 0.00543 0.065 0.065 0.107 Undetected
BI9 t3X2 ALE HQ Lys'meter 1 23-Apr-04 Cm-242 -0.000513 0.0036 0.0036 0.00376 Undetected
I3193X2 ALE HQ Lysmeter 1 23-Apr-04 Cm-244 0001085 0.0019 0.0019 0.00253 Undetected
13193X2 ALE HQ Lys meter I 23-Apr-04 Co-5 -0.026 0.02 0.02 0.031 Undetected

3 193X2 ALE HQ lys-imeter I 23-Apr-04 Eu-154 -0.0129 0.039 0.039 0.0657 Undetected
1193 X2 ALE HQ Lysmeter 1 23-Apr-04 Eu-155 0.0714 0.033 0.033 0.0551 Undetected

Bi 93X2 ALE HQ Lysameter I 23-Apr-04 Fe-59 -0.0344 0.068 0,068 0.112 Undetected
3193X2 ALE HQ Lysmeter 1 23-Apr-04 K40 15.1 1.9 1.9 0.16

B193X2 ALE HQ Lytmeter I 23-Apr-04 Mn-54 0.00318| 0.013 0.013 0(022 Undetected
I 193 X2 ALE HQ Lysimeter I 23-Apr-04 Na-22 -0.00459 0.014 0.014 0.0242 Undetected
1) 193 2 ALE HQ Lysmeter 1 23-Apr-04 Pu-238 0.000214 0.00027 0.10027 0.000408 Undetected
B193X.2 ALE HQ Lysimeter 1 23-Apr-04 Ru-103 -0.0166 0.03 0.03 0.0489 Undetected
141933X2 ALE HQ Lysimeter 1 23-Apr-04 Ru-106 -0.0491 0.1 0.1 0.168 Undetected
11193X2 ALE HQ Lysameter I 23-Apr-04 Sb-125 0.0394 0.028 0.028 0,0494 Undetected
41935(2 ALE HQ ysimeter 23-Apr-04 Zn-b5 -0.000032 0.037 0.037 0.0538 Undetected

BW93X2 A H .ystmeter 1 23-Apr-04 Zr/Nh-95 71633 U.5 W.f5 W.E8 Undetected
14193X4 ALE HQ Lysimeter 2 23-Apr-04 BAL-A140 -2.05 1.2 1.2 1.67 Undetected
B 19IX4 ALE HQ Lysimeter 2 23-Apr-04 Be-7 -0.208 0.2 0.2 0.325 Undetected
B193X4 ALE HQ Lysineter 2 23-Apr-04 Ce/Pr-144 -0.0128 0.15 (115 0.249 Undetected
k193X4 ALE HQ Lystmeter 2 23-Apr-04 Ce-141 0.0309 0.067 0.067 0.111 Undetected
B193X4I ALE HQ Lysimeler 2 23-Apr-04 C.-242 0.00144 0.0039 0.0041 0.00528 Undetected
14193X4 ALE HQ Lysimeter 2 23-Apr-04 Cm-244 0.f0123 0.0026 00027 0.0035 Undetected
B193 X4 ALE HQ Lystmeter 2 23-Apr-04 Co-5 -0.00211 0.021 0.021 0.0349 Undetected
B193X4 ALE HQ Lysimeler 2 23-Apr-04 Eu-1 54 0(1228 0.039 0.039 0.0698 Undetected
It193X4 ALE HQ Lysimeter 2 23-Apr-04 Eu-I155 0.0475 0.033 0.033 0.055 Undetected
B 193X4 ALE HQ Lysimeler 2 23-Apr-04 Fe-59 -0,00971 0.069 0.069 0.118 Undetected
W193X4 ALE HQ Lys meter 2 23-Apr-04 K-40 15.7 2 2 0.165
11193X4 ALE HQ Lysmeter 2 23-Apr-04 Mn-54 0.0075 0.014 0.014 0.0234 Undetected
1193X4 ALEHQ Lymeter 2 23-Apr-04 Na-22 0.00855 0.014 0.014 0.0257 Undetected
B193X4 ALE HQ Lysmeter 2 23-Apr-04 Pu-238 0.00434 0.0015 0.0016 0.000338
B 193X4 ALE HQ Lytsmeler 2 23-Apr-04 Ru-103 -0.0322 0.031 0.031 0.0493 Undetected
11 193X4 ALE HQ Lystmeter 2 23-Apr-04 Ra-106 11.108 0.1 0.1 0.185 Undetected
B193X4 ALE HQ Lysimeter 2 23-Apr-04 Sb-125 0.M0957 0.029 0.029 0.0491 Undetected
13935 4 ALE HQ Lysimeter 2 23-Apr-04 Zrt-65 -0,00 16| 0.037 0.037 0.0536 Undetected

ALE Hy Lysrimeter 2 23Apr-04 7/Nb-95 0.01 fl.338 - -. 1fl Undetected
B193X6 ALE HQ Lysimeter 3 23-Apr-04 BALAI40 0.916 0.95 0.95 1.62 Undetected
H 193 X6 ALE HQ Lysimeter 3 23-Apr-04 Be-7 -00846 0.2 0.2 0.325 Undetected
H193X6 ALE HQ Lysimeter 3 23 Apr-04 Ce/Pr-144 0,0246| 0.16 0.16 0.246 Undetected
B1935X6 ALE HQ Lysinmeter 3 23-Apr-04 Ce-141 0.W0642 0,064 0.064 0.107 Undetected
B193X6 ALE HQ Lysimeter 3 23-Apr-04 Cm-242 -0.000514 0.0032 0.0032 0.00326 Undetected
P193 X6 ALE HQ Lysimeter 3 23-Apr-04 Cm-244 0.00153 0.0023 0.0023 0.00219 Undetected
B193X6 ALE HQ Lysimeter 3 23-Apr-04 Co-5 1 -0.0107 0.02 0.02 0.0321 Undetected
B 193x6 ALE HQ Lysimeter 3 23-Apr-04 Eu-154 -0.0215 0.037 0.037 0.0603 Undetected
1) 193X6 ALE HQ Lysimeter 3 23-Apr-04 Eu-155 0.0481 0.033 0.033 0.0555 Undelected
B193X6 ALE HQ Lysimeter 3 23-Apr-04 Fe-59 -0.0141 0.061 0.061 0.105 Undetected
1119336 ALE HQ Lysimeter 3 23-Apr-04 K-40 15.5 1.9 1.9 0.139
B193X6 ALE HQ Lysimeter 3 23-Apr-04 Mn-54 0.0216 0.015 0.015 0.0214
B193 X6 ALE HQ lysimeter 3 23-Apr-04 Na-22 -0.00767 0.013 0.013 0.0223 Undetected
H 193 X6 ALE HQ Lysimeter 3 23-Apr-04 Pu-238 0.0000869 0.00019 0.00019 0.000348 Undetected
B9X6 ALE HAQ lysmenter 3 23-Apr-04 Ru-103 -0011 0.03 0.03 0.0494 Undetected

A193L6 ALE HIysimeter 3 23-Apr-04 Ru-106 0.0171 0.096 0.096 0.167 Undetected
319336 AI.E HO Lystmeter) 3 23-Apr-041 Sb-125 0.02311 0.028 0.028 0.049 Undetected

B3193X6 ALE HQ Lysimter 3 23-Apr-04| Zn-65 -0.01131 0.35 0.035 0.0496 Undetected
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Table B.3. (contd)

Raw data for all radionuclides not included in the Authorized Limits
Concentration I oal Analytical

Sample number Sample Location Sample Date Radionculide (pC/g) Counting Error Error Detection Limit Lab Qualifier
M9X ALH Lysmeter 23- A-M Zrb-/- M.' ---- ' 1 Undetected
B193X8 ALEHQLysimeter4 23-Apr-04 BALA140 -175 LJ 1.1 1.64 Undetected
B193X8 ALEHQ Lysimeter4 23-Apr-04 Be-7 0.0749 0.19 0.19 0.34 Undetected
B193X8 ALEHQ Lysimeter4 23-Apr-04 Ce/Pr-144 -0.0112 0.15 0.15 0.259 Undetected
B193X8 ALE HQ Lysimeter 4 23-Apr-04 Ce-141 000852 0,068 0.068 0.114 Undetected
B193X8 ALE HQ Lysimeter 4 23-Apr-04 Cm-242 0.000753 0.0025 0.0028 0.00343 Undetected
B193X8 ALE HQ Lysimeter 4 23-Apr-04 Cm-244 0.00162 0.0024 0.0025 0.00231 Undetected
B193X8 ALE HQ Lysimeter 4 23-Apr-04. Co-58 -0.0241. 0.021 0.021, 0.0325 Undetected
B 193X8 ALE HQLysimeter4 23-Apr-041 Eu-154 -0.0376 0.04 0.04 0.0656 Undetected
B193X8 ALE HQ Lysimeter 4 23-Apr-04 Eu-155 0.0587 0.039 0.039 0.0673 Undetected
B 193X 8 ALE HQ Lysimneter 4 23-Apr-04 Fe-59 -0.014 0.073 0.073 0.124 Undetected
B193X8 ALE HQ Lysimeter 4 23-Apr-04 K-40 16 2 2 0.166
B193X8 ALE HQ Lysimeter4 23-Apr-04 Mn-54 -0.00167 0.014 0.014 0.0234 Undetected
B193X8 ALE HQ Lysimeter 4 23-Apr-04 Na-22 -0014 0.015 0.015 0.0241 Undetected
B193X8 ALE HQ Lysimeter 4 23-Apr-04 Pu-238 0.00297 0.0013 0.0014 0.000387
B193X8 ALE HQ Lysimeter 4 23-Apr-04 Ru-103 0.00216 0.031 0.031 0.054 Undetected
B193X8 ALE HQ Lysimeter4 23-Apr-04 Ru-106 0.0517 0.11 0.11 0.187 Undetected
B193X8 ALE HQ Lysimeler 4 23-Apr-04 Sb-125 0.00232 0.029 0.029 0.0483 Undetected
B193X8 ALE HQ Lysimeter 4 23-Apr-04 Zn-65 0.00231 0.04 0.04 0.058 Undetected
B193X9 ALE HQ Lysimeter4 23-Apr-04 Zr/Nb-95 -1 T63 T.358 7.08 0.089|Undetected
B193Y0 ALE HQ Lysimter 5 23-Apr-04 BALA140 -0.567 1.2 .2 1.68 Undetected
B193Y0 ALE HQ Lysimeter 5 23-Apr-04 Be-7 0.0178 0.19 0.19 0.319 Undetected
B193Y0 ALE HQ Lysimeter 5 23-Apr-04 Ce/Pr-144 -0.0643 0.15 0.15 0.256 Undetected
B193Y0 ALE HQ Lysimeter 5 23-Apr-04 Ce-141 0.0286 0.067 0.067 0.112 Undetected
B193Y0 ALE HQ Lysimeter 5 23-Apr-04 C.-242 0.000792 0.0026 0.0029 0.00354 Undetected
B193Y0 ALE HQ Lysimeter 5 23-Apr-04 Cmn-244 -0.0000854 0.0022 0.0022 0.00238 Undetected
B193Y0 ALE HQ Lyscneter 5 23-Apr-04 Co-58 -0.0201 0.02 0.02 0.0319 Undetected
B193Y0 ALE HQ Lysimeter 5 23-Apr-04. Eu-154 -0.00914 0.038 0.038 0.0657 Undetected
B193Y0 ALE HQ Lysimeter 5 23-Apr-04 Eu-155 0.182 0.07 0.07 0.0649 Undetected
B193Y0 ALE HQ Lysimeter 5 23-Apr-04 Fe-59 -0.0561 0.072 0.072 0.118 Undetected
B193Y0 ALE HQ Lysimeter 5 23-Apr-04 K-40 15.6 2 2 0.182|
B193Y0 ALE HQ Lysimeter 5 23-Apr-04 Mn-54 0.00986 0.014 0.014 0.0238 Undetected
B193Y0 ALE HQ Lysimeter5 23-Apr-04 Na-22 -0.00102 0.014 0.014 0.0244 Undetected
B193Y0 ALE HQ Lysimeter 5 23-Apr-04 Pu-238 0.000125 0.00015 0.00015 0.000119 Undetected
B193Y0 ALE HQ Lysimeter 5 23-Apr-04 Ru-103 -0.0324 0.031 0.031 0.0499 Undetected
B193YO ALE HQ Lysimeter 5 23-Apr-04 Ru-106 0.0248 0.1 0.1 0.175 Undetected
B193Y0 ALE HQ Lysimeter 5 23-Apr-04 Sb-125 -0.00372 0.028 0.028 0.0471 Undetected
B193Y0 ALE HQ Lysimeter 5 23-Apr-04 Zn-65 -0.00775 0.039 0.039 0.0542 Undetected
a9 Y5 ALE HQ Lysieter 5 23-Apr-04 Zr/Nb-95 0.0558| 0.05 0058 0.0872 Undetected
B193T2 SNiVELY Lysieter 1 21-Apr-04 BALA 140 0.491 0.48 0.8 0.812 Undetected
B193T2 SNIVELY Lysimeter 1 21-Apr-04 Be-7 -0.0684 0.18 0 18 0.306 Undetected
B193T2 SNIVELY Lysimeter I 21-Apr-04 Ce/Pr-144 -0.333 0.19 0.19 0.297 Undetected
B193T2 SNIVELY Lysimeter I 21-Apr-04 Ce-141 0.00336 0.054 0.054 0.0897 Undetected
B193T2 SNIVELY Lysimeter 1 21-Apr-04 Cm-242 0.00262 0.0044 0.0046 0.00425 Undetected
B193T2 SNIVELY Lysimeter I 21-Apr-04 Cm-244 0.000964 0.0021 0.0021 0.00285 Undetected
B193T2 SNIVELY Lysimeter I 21-Apr-04 Co-58 -0.0193 0.02 0.02 0.0325 Undetected
B193T2 SNIVELY Lysitecter I 21-Apr-04 Eu-t54 0.00137 0.049 0.049 0.0841 Undetected
B193T2 SNIVELY Lysimeter I 21-Apr-04 Eu-155 0.037 0.044 0.0441 0.0754 Undetected
B193T2 SNIVELY Lysimeter I 21-Apr-04 FE-59 -0.0666 0.062 0.062 0.0998 Undetected
B193T2 SNIVELY Lysimeter I 21-Apr-04 1-131 0.156 0.86 0.86 1.47 Undetected
B193T2 SNIVELY Lysimeter I 21-Apr-44 K-40 15.8 2.2 2.2 0.199
B1I93T2 SNIVELY Lysimeter I 21-Apr-04 Mn-54 0.0104 0.015 0.015 0.0267 Undetected
B193T2 SNlVELY Lysieeter 1 21-Apr-04 Na-22 -0.000874 0.018 0.018 0.0307 Undetected
B193T2 SNIVELY Lysimeter 1 21-Apr-04 Pu-238 000164 0.0013 0.0014 0.000602
B193T2 SNIVELY Lysimeter I 21-Apr-04 Ru-103 0.000946 0.027 0.027 0.0457 Undetected
B193T2 SNIVELY Lysimeter I 21-Apr-04 Ru-106 -0.00352 0.12 0.12 0.196 Undetected
B193T2 SNIVELY Lysimeter 1 21-Apr-04 Sb-125 0.0199 0.035 0.035 0.0598 Undetected
B193T2 SNIVELY Lysime1er 1 21-Apr-04 Z-65 -0.0324 0.048 0.048 0.0641 Undetected
I 93T2 SNJVELY Lysneter ji 21-Apr-04 Z/Nb)-9 U2 ut49 u.49 . Undetected
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Table B.3. (contd)

Raw dala lor all radionuclides not included in the Authorized Limits
Concentrion I otal Analytical

Sample nimber Sample L-cation Sample Date Radionculide (pCi/g) Courting En-or Error Detection Limit lab Qualifier

193T4 SNJVELY Lysimeter2 21-Apr-04 BALA140 -0.909 048 0,48 0.652 Undetected
fl'13T4 SNIVELY Lysimeter 2 21-Apr-04 Be-7 -00226 0.18 0.18 0.302 Undetected
RI 03T.4 SNIVELY Lysimeter 2 21-Apr-04 Ce/Pr-144 0.0141 0.15 0.15 0.255 Undetected
BlI93T4 SNIVELY L3ysimeter 2 21-Apr-04 Ce-141 0.00883 0.045 0.045 0.0751 Undetected
ill 93T4 SNIVELY Lysmeter 2 21-Apr-04 Cm-242 -0.00517 0.0035 0.0035 0.00361 Undetected
]13193T4 SNIVELY Lsmeter 2 21-Apr-04 Cm-244 0.000807 0.0018 0.0018 0.00242IUndetected
B193T4 SNIVELY Lysiieter 2 21 -Apr-04 Co-5X -0.0137 0.021 0.021 0.034 Undetected
B19C14 SNIVELY Lysimeter 2 21-Apr-04 Eu-154 -0.011| 0.047, 0.047 0.0807 Undetected
13193T4 SNIVELY Lysimeter 2 21-Apr-04 Eu-155 0054 0.038 0.038 0.067 Undetected
B193T4 SNIVELY Lysimeter 2 21-Apr-

4 Fe-59 0.0234 0.061 0.061 0.109 Undetected
P 193T4 SNIVELY Lysimetr2 21-Apr-04 1-131 -1.04 0.79 0.79 1.25 Undetected
3193T4 SNIVELY lysimeter 2 21-Apr-04 K40 15 8 2.2 2.2 0.206

I193IT4 SNIVELY Lsimeter 2 21 -Apr-04 Mn-54 0.000367 0.016 0.016 0.0268 Undetected
1319IT4 SNIVELY Lysimeter 2 21-Apr-04 Na-22 -0.00422 0.017 0.017 0.0294 Undetected
H 193T4 SNIVELY Lysimeter 2 21-Apr-04 Pu-238 0.00128 0.0011 0.0012 0.00131 Undetected
[II >13T4 SNIVELY Lysimeter 2 21 -Apr-04 Ru-103 0.00269 0.025 0.025 0.0427 Undetected
R131T4 SNIVELY Lysimeter 2 21 -Apr-04 Ru-106 -0.0605 0.12 0.12 0.193 Undetected
H193 T4 SNIVELY Lysinieter 2 21-Apr-04 Sb-125 0.00505 0.032 0.032 0.0549 Undetected

1931T4 SNIVELY Lysimeter2 21-Apr-04 Zn-65 0.0165 0.042 0.042 0.0641 Undetected
B13T4T SNIVLLY Lysimeter2 21-04 -Ap 2RN9 0.0498 0,. .053 Undetected

11931T6 SNIVELY L[simeler3 21-Apr-04 BALA140 -0962 0.41 041 0.511 Undetected
B N T6 SNIVELY Lysimeter 3 21 -Apr-04 Be-7 0.0984 016 0.16 0.272 Undetected
BI lT I6 SNIVELY Lysimeter 3 21-Apr-04 Ce/Pr-144 0.0166 0.14 0.14 0 235 Undetected
P1191T6 SNIVELY Lsimeter_3 21-Apr-04 Ce-141 0.00715 0.044 0044 0.0724 Undetected
R19!T6 SNIVELY Lvsirnetcr 3 21-Apr-04 Co-242 -0.000516 00042 0.0042 0.00439 Undetected
(103T6 SNIVELY Lsimeter3 21-Apr-04 C.-244 -0.0000852 0.0027 0.0027 0.00294 Undetected
P19.T6 SNIVELY Lvaimeter 3 21-Apr-04 Co-58 -0.0095 0.n17 0.017 0.0283 Undetected
1191T6 SNIVELY Lvsimeter 3 21 -Apr-04 Eu-I154 0.00557| 0.037 0.037 0.0655 Undetected
P19316 SNTVELY Lysimeter 3 21-Apr-04 Eu- 155 0,0435 0.031 0.031 0.053 Undetected
B193T6 SNIVELY Lysimeter 3 21-Apr-04 Fe-59 _000897 0.05 0.05 0.0844 Undetected

P193T6 SNIVELY Lvaimetcr 3 21-Apr-04 1-131 0.185 0.73 0.73 1.26 Undetected
B1931T6 SNIVELY L'simeter 3 21-Apr-04 K-40 14.7 2 2 0.17
i131T6 SNIVELY Lesimeter 3 21-Apr-04 Mn-54 -0.00891 0.013 0.013 0.0208 Undetected
[3191T6 SN1VELY Lsimeter 3 21-Apr-04 Na.-22 000175 0.014 0014 0.0238 Undetected
P 193T6 SNIVELY Lsimeter 3 21-Apr-04 Pu-238 0000759 0.0011 0.0012 0.00166 Undetected
B1931T6 SNIVELY Lvsimteter 3 21-Apr-04 Ru-103 -0.00148 0.023 0.023 0.0383 Undetected
B19T6 SNIVELY Lvsimeter 3 21-Apr-04 Ru-106 -6.0649 0.099 0.099 0.166 Undetected
B193T6 SNIVELY Lsimeter 3 21-Apr-04 Sb-125 0.00338 0.03 003 0.0503 Undetected
119311 SNIVELY Lyimetcr 3 21-Apr-04 Zn-65 -0.00994 0.039 0.039 0.0549 Undetected
TIT t SNI VIA Lsimteter 3 21-Apr-04 77R N- - .-4- F.04 - -T4- 0.065; Undetected

B193T8 SNIVELY Lvsimetcr 4 21-Apr-04 BALA140 -0.6 0.35 0.35 0.497 Undetected
1)193T8 SNIVELY Lysimeter 4 21-Apr-04 Be-7 -0.0395 0.14 0.14 0.228 Undetected
1193T8 SNIVELY Lysimeter4 21-Apr-04 Ce/Pr-144 -0.0965 0.13 0.13 0.209 Undetected
11 88 SNIVELY Lysimeter 4 21-Apr-04 Ce-141 -0.0295 0.038 0.038 0.0628 Undetected
R193T8 SNIVELY L'simeter 4 21-Apr-04 Cm-242 0.000992 0.003 0.0033 0.00409 Undetected
119318 SNIVELY Lvsimeter4 21-Apr-04 Cm-244 0.00194 0.0029 0.0029 0.00274 Undetected
13 T1 SNIVELY L'simeter 4 21-Apr-04 Co-5B 0.00201 0.015 0.015 0.0261 Undetected

P(193T8 SNIVELY Lysimeter4 21-Apr-04 Eu-154 -. 0258 0.037 0.037 0.0608 Undetected
B193T8 SNIVELY Lsimeter4 21-Apr-04 Eu-155 0.0661 0.032 0.032 0.0525 Undetected
B 1931 SNIVELY Linmeter 4 21-Apr-04 Fe-59 -0.0331 0.047 0.047 00765 Undetected
193T8 SNIVELY Lsimeter 4 21-Apr-04 1-131 --0123 0.63 063 1.05 Undetected

1193T8 SNIVELY Lsimeter4 21--04 K40 14.1 2 2 0.154
H19318 SNIVELY Lvsimeter 4 21-Apr-04 Mn-54 -0.00241 0.012 0.012 0.0199 Undetected
B1119)T SNIVELY Lvsimeter 4 21-Apr-04 Na-22 -0.088 0.013 0.013 0.0223 Undetected
R193T9 SNIVELY Lsimeter4 21-Apr-04 Pu-238 0.000768 0.0018 0.0019 0.00247 Undetected
H193T8 SNIVELY Lysimetcr 4 21-Apr-04 Ru-103 0.0198 0.02 0.02 0.0353 Undetected
(11318 SNIVELY Lsimeter 4 21-Apr-04 Ru-106 -0.0274 0.087 0.087 0,.149 Undetected
F1933T8 SNIVELY Lsimeter 4 21-Apr-04 Sb- 125 (.0179 0.025- 0.025 0.0447 Undetected
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Table B.3. (contid)

Raw data for all radionuclides not included in the Authorized Limits
Concentration 1 otal Analytical

Sample number Sample Location Sample Date Radionculide (pCi/g) Counting Error Error Detection Limit Lab Qualifier
B193T SNIVELY Lysimeter4 21-Apr-04 7n-65 -0.0121 0.035 0035 0.0477 Undetected
g9 NVLY Lyseter 4 21-Apr-t4| -Z/N- 74W 4i Undetected

H193V0 SNTVELY Lysinmeter 5 21-Apr-04 IALA140 -0.603 0.42 0.42 0.65 Undetected
B3193V0 SNIVELY Lysimeter5 21-Apr-04 Be-7 0.00458 0.16 0.16 0.273 Undetected
B 193V0 SNIVELY Lysirneter 5 21-Apr-04 Ce/Pr-144 -0.204 0.17 0.17 0.277 Undetected
B193V0 SNIVELYLysimeter 5 21-Apr-04 Ce-141 0.0438 0.049 0.049 0.0824 Undetected
B193V0 SNIVELY Lysimeler5 21-Apr-04 Cm-242 -0.000518 0.0061 0.0061 0.006o4 Undetected
B193V0 SNIVELY Lysimeter 5 21-Apr-04 Cn-244 -0.0000855 0.004 0.004. 0,00444 Undetected
B193V0 SNIVELY Lysintier5 21-Apr-

04  CO-58 -0,0221 0.017 0.017 0.0274 Undetected
B193V0 SNIVELY LysirmcterS 21-Apr-04 Eu-154 -0.00405 0.041 0.041 0.070b Undelected
B193V0 SNIVELY Lysimeter 5 21-Apr-04 Eu-155 0.0331 0.04 0.04 0.0682 Undetected
B193V0 SNIVELY Lysimeier 5 21-Apr-04 Fe-59 -0.0486 0.055 0.055 0.0896 Undetected
B193V0 SNIVELY Lysimeter 5 21-Apr-04 1-131 0.276 0.77 0.77 1.31 Undetected
B193V0 SNIVELY LysimeterS 21-Apr-04 K-40 14.7 2 2 0.185
B 193V0 SNIVELY Lysineter 5 21-Apr-04 Mn-54 0.00527 0,014 0.014 0.0233 Undetected
B193VO SNIVELY Lysimeter 21-Apr-04 Na-22 0000986 0.015 0.015 0.0258 Undetected
B1 I93V0 SNIVELY Lysimeter 5 21-Apr-04 Pu-238 0.000623 0.00049. 0.0005 0,000253
8193V0 SNIVELY Lysimeter2 21-Apr-04 Ru-103 0.00454 0.023 0.023 0.0396 Undetected
B193V0 SNIVELY Lysimeter5 21-Apr-04 Ru-106 0.0654 0.1 011 0.181 Undetected
B 193V0 SNIVELY Lysimeter 5 21-Apr-04 Sb-I125 -0.00899 0.03 0.03| 0.052 Undetected
B193V0 SNIVELY Lysimeter 51 21-Apr-04 Z-65 0.03331 0.0411 0.041 0.0605 Undetected
r 3TZVW SNIV"LY Lysimeter[ 7 ZI-Apr-0t4 7r/Nb-9) I T U q .4(W 242 -. 9Undetected
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Appendix C

Historical Environmental Monitoring Data Summary



Table C.1. Historical Environmental Monitoring Data Taken from. Fritz et al. (2003) (ALE Unit samples
collected from Rattlesnake Springs, ALE HQ, Yakima Barricade, and Prosser Barricade
environmental monitoring locations.)

ALE Unit Soil Sample Data (pCi/g dry wt)
Period Data CO-60 SR-90 CS-137 EU-152 EU-154 EU-155 U
1971-1989 Median 0.003 013 0.54 0.15 0.003 0.025 0.29

Maximum 0.12 1.6 1.6 0.19 0.25 0.089 0.80
Number of samples 68 67 68 4 31 29 48
Number detected 19 65 67 4 2 4 47

1990-2001 Median -0.005 0.095 0.27 -0.017 0.012
Maximum 0.0026 0.14 0.42 0.034 0.04
Number ofsamples 9 9 9 9 9 .
Number detected 0 8 9 0 0

Period Data U-234 U-235 U-238 PU PU-238 PUJ-239/240 AM-241
1971-1989 Median 0.027 0.68 0.006 0.001 0.011 0.017

Maximum 0.28 1.5 0.018 0.011 0.039 0.041
Numberofsamples 11 11 12 68 68 7
Number detected 2 11 12 40 67 2

1990-2001 Median 0.11 0.01 0.51 0.00027 0.007
SMaximum 0.75 0.19 1.0 0.000506 0.014
Number ofsailes 5 9 9 9 9
[Number detected 5 3 9 7 9

Upwind (Sunnyside) Soil Sample Data (pCi/g dry wt)
Period Data CO-60 SR-90 CS-137 EU-152 EU-154 EU-155 U
1971-1989 Median 0.003 0.22 0.6 -0.01 0.039 0.29

Maximum 0.032 1.6 1.5 0.094 0.1 0.47
Numberofsamples 14 14 14 9 9 11
Number detected 2 14 14 0 2 11

1990-2001 Median -0.004 0.084 0.4 -0.009 0.026
Maximum 0.01 0.35 1.2 0.028 0.05
Numberofsamples .6 6 6 6 6 6
.Number detected 0 6 6 0 0 1

Period Data U-234 U-235 U-238 PU PU-238 PU-239/240 AM-241
1971-1989 Median 0.077 0.71 0.00027 0.013 0.01

Maximum 0.11 1 0.0022 0.026 0.034
Number of samples 4 4 14 14 9
Number detected 0 4 6 14 1

1990-2001 Median 0.35 0.014 0.6 0.00028 0.011 0.004
Maximum 0.63 0.03 0.8 0.0062 0.029 0.0066
Numberofsamples 4 6 6 6 6 6
Number detected 4 4 6 3 6 4

Reference

Fritz BG, RL Dirkes, TM Poston, and RW Hanf. 2003. Historical Site Assessment: Hanford Reach
National Monument-Fitzner-Eberhardt Arid Lands Ecology Reserve (ALE), McGee Ranch, Riverlands,
and Wahluke Slope. PNNL-13989, Pacific Northwest National Laboratory, Richland, Washington.
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Appendix D

Development and Implementation of a Resident Child
Dose Assessment Scenario

D.A Scenario Development

As a result of inquires by interested parties, a third dose assessment scenario was developed in
addition to the two scenarios evaluated in determining the Authorized Limits. A hypothetical maximally
exposed individual dose is calculated for a child residing with its family on the Fitzner/Eberhardt Arid
Lands Ecology Reserve (ALE) Unit. This scenario was developed in response to public concern that the
two other scenarios may not address all potential uses; in particular, there was concern that dose to
children of a Native American family who reside on the ALE Unit of the Hanford Reach National
Monument (HRNM) was not adequately characterized. The key exposure pathways and parameters for
the scenarios used to model radiation doses to the maximally exposed individual (i.e., Native American
child) are shown in Table D. 1. The key parameters for the scenario are consistent with those documented
in Napier and Snyder (2002). Additional parameters were established based on consideration of
information provided by the Washington State Department of Health (WDOH 1997). Other parameters
needed for the RESRAD computer program were selected based on those identified in Napier and Snyder
(2002), with some minor modifications to adjust for the input requirements in RESRAD.

For the sake of analysis, it is assumed that one or more families take up residence in the area. Local
foods are gathered, prepared, and eaten. The environment is assumed to be similar to that defined by the
WDOH (1997), although specific food types and practices may differ. The WDOH (1997) has defined a
set of RESRAD input parameters for use in analyses at Hanford; these were used as a starting point for
determining the values presented in Table D. -. The advantage of the WDOH set of parameters is that the
environmental parameters are all related to the Hanford Site. Consumption of Columbia River water or
HRNM groundwater is not considered for the scenario.

An important parameter revised from the WDOH environmental parameters is the mass loading of
dust in air for the inhalation pathway. Because the dust in frequented areas such as dirt roads might be
enhanced because of mechanical disturbances, an annual average mass loading value of 50 pxg/m 3 is
appropriate. This value is approximately three times higher than the annual average concentration of
respirable dust measured on and around the Hanford Site (Neitzel et al. 2006).

The child is assumed to be between the ages of 6 months and 1.5 years. This age is old enough that
the parents may be comfortable leaving the child briefly unattended on the ground, and old enough that
the child will be mobile enough to move around on the ground and potentially put interesting items and/or
soil into its mouth. As a result, the soil intake rate is increased to 200 milligrams per day. For a 365-day-
per-year resident, this results in 73-grams-per-year intake, as reflected in Table D. 1.
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Table D.1. Key Parameters Used for the Resident Child Scenario for the ALE Unit of the Hanford
Reach National Monument

Pathway Parameters Child

Cover/Hydrology

Irrigation rate, m/y 0.76
Surface Water/ Hydrology

Effective watershed, m2  1.1x109

External Exposure

Years 1

Time indoors, fraction 0.60
Time outdoois, fraction 0.20

Shielding 0.8
Soil density, g/cc 1.6

Inhalation

Breathing rate, m3/y 1050
Mass loading, g/m3  0.000050
Dust filtration factor 0.4

Soil Ingestion

(Ingestion rate, g/y 73

Other Ingestion

Groundwater, L/y Not used
Fruit, vegetable, grain, kg/y 45.6
Milk, L/y 365

The breathing rate of the child will be lower than that for an adult. The International Commission on
Radiological Protection (1974) estimates that 1-year-old children inhale about 2 liters perminute (which
converts to 1050 m3 per year as reflected in Table D.1).

It is also assumed that the child has begun to eat solid foods, and that these foods are produced in the
local area. Based on a 1977 USDA Food Consumption Survey (USDA 1977), it is estimated that 1-year-
old rural children will eat about 125 grams per day of produce and drink about 1 liter per day of milk.
Cows' milk is assumed for this calculation, because cows' milk is one of the readily-obtained outputs
from RESRAD. The annualized versions of these values are shown in Table D.1.

The RESRAD code output was abstracted to generate environmental concentrations of contaminants,
starting with an initial condition of 100 pCi/gram of each radionuclide, results in soil, air, and food
concentrations as shown in Table D.2. These are the concentrations used in the agricultural resident
scenario for the ALE location, as described in Napier et al. (2004).

Very young children have different metabolisms than adults. Their gastrointestinal tract does not
discriminate against certain chemicals as well as those of adults, and uptake of trace materials such as
radionuclides can be higher. In addition, for a given intake, their body mass is smaller, and the energy
emitted from decaying radionuclides may be absorbed in a smaller body or organ mass, resulting in a
larger dose per unit intake. The U.S. Environmental Protection Agency has evaluated progress made in
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understanding these effects, and prepared federal guidance (Eckerman and Ryman 1993) that incorporates

many of the age-dependent factors. The ingestion and inhalation dose coefficients used in the RESRAD

code for adults are compared to those for 1-year-old children from FGR-13 in Table D.3.

Table D.2. Environmental Concentrations of Radionuclides and Direct Exposure Rates, Normalized to

100 pCi/gram of Soil. Concentrations are at time of consumption and include radioactive

decay and in growth during storage.

Nonleafy Ground Air conc.
Vegetable Milk External Resuspension

Radionuclide (pCi/kg) (pCi/L) (mrem/yr) (pCi/n 3)

2Am 1.69E+01 1.02E-01 2.97E+00 2.23E-03
6 0Co 1.33E+03 2.47E+02 8.83E+02 2.23E-03

13Cs 6,67E+02 6.94E+02 4.92E+02 2.23E-03

137Cs 6.67E+02 6.94E+02 2.07E+02 2.23E-03

1EU 4.19E+01 1.05E+00 4.08E+02 2.23E-03

2!pU 1.69E+01 5.10E-02 1.94E-02 2.23E-03

PU 1.69E+01 5.10E-02 9.98E-03 2.23E-03
90Sr 5.00E+03 6.50E+02 1.57FE+00 2.23E-03
234 U 4.19E+01 3.14E+01 2.65E-02 2.23E-03

2u 4.19E+01 3.14E+01 4.85E+01 2.231E-03

2u 4.19E+01 1 3.14E+01 9.13E+00 2.23E-03

Table D.3. Radiation Dose Coefficients for Adults and Children (mrem/pCi)

Ingestion Coefficients Inhalation Coefficients

RESRAD FGR13 RESRAD FGR13 Inhalation
Nuclide Adult [ 1-yr-old Adult 1-yr-old Class

24 Am 3.64E-03 1.39E-03 4.44E-01 6.57E-01 W/F

loCo 2.69E-05 9.90E-05 2.19E-04 3.17E-04 Y
34 Cs 7.33E-05 5.82E-05 4.63E-05 2.73E-05 D

1
37Cs 5.00-05 4.58E-05 3.19E-05 2.01E-05 D

5 2Eu 6.48-06 2.77E-05 2.21E-04 3.84E-04 W

239 Pu 3.54E-03 1.56E-03 4.29E2-01 7.53E-01 W/F

2Pu 3.54E-03 1.56E-03 4.29E-01 7.53E-01 W/F

Sr 1.531-04 2.68E-04 1.31E-03 1.46E-03 Y

U 2.83E-04 4.94E-04 1.32E-01 1.07E-01 Y
3U 2.67E-04 4.77E,-04 1.23E-01 9.69E-02 Y

'U 2.69E-04 4.47E-04_j 1.18E-01 9.19E-02 Y
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D.2 Estimated Radiation Doses for the Resident Child Scenario

In developing Authorized Limits for the HRNM, radiation doses above background for the identified
scenario are developed using a standard concentration (100 pCi/g) of each radionuclide in soil. The
results can be normalized to scenario unit dose factors, with units of millirem per year per picocurie per
gram of soil (Table D.4). This analysis provides insight to which pathways are important for each
radionuclide. For example, some radionuclides contribute a higher dose externally than when inhaled.
The normalized radiation doses estimated for the resident child scenario are summarized in Table D.4 for
each radionuclide considered in this analysis. The dominant pathway is either external exposure to soils
(Co-60, Cs-134, Cs-137, Eu-152, U-235, and U-238) or ingestion (Sr-90); the other radionuclides have a
significant inhalation component. For all radionuclides, the adult RESRAD results indicated that the
normalized doses are highest at the beginning of the analysis. They decrease monotonically with time
through decay and erosion loss. For radionuclides with chain decay ingrowth of progeny over long
(thousand-year) periods, the decay ingrowth is also less than the decay and erosion loss. The primary
exposure is from contamination of the soil in the immediate vicinity. The maximum soil concentrations
for the ALE Unit measured in this study (Table D.5) were used as RESRAD input to estimate the dose to
a Native American child according to the scenario described in this appendix. As shown in Table D.5, the
maximum estimated dose to a Native American would be 2.44 mrern per year.

Table D.4. Normalized Doses for the Resident Child Scenario (mrem yf1 pCi-1 g-)

Nuclide External Soil Plants Mlk Inhalation Total
2 4 1Am 2.97E-02 1.01F,03 1.07E-02 5.17E-04 1.54E-02 5.73E-02

"Co 8.83E+00 7.23E-05 6.03E-02 8.921-02 7.42E-06 8.98E+00

__Cs 4.92E+00 4.25E-05 1.77E-02 1.47E-01 6.391-07 5.09E+00

1Cs 2.07E+00 3.34E-05 1.39E-02 1.16E-01 4.70E-07 2.20E+00

"2 Eu 4.08E+00 2.02E-05 5.30E-04 1.06E-04 8.98E-06 4.08E+00
2 3 9 Nft 1.94E-04 1.14E-03 1.20F,02 2.90E-04 1.76E-02 3.13E-02
2 4

0Pu 9.98E-05 1.14E-03 1.20E-02 2.90E-04 1.76E-02 3.12E-02

9OSr 1.57E-02 1.96E-04 6.1113-01 6.361E-01 3.42E-05 1.26E,+00
234U 2.65E-04 3.6113-04 9.45E-03 5.67E-02 2.50E-03 6.92E-02
235u 4.85E-01 3.48E-04 9.12E-03 5.47E-02 2-27E-03 5.52E-01
238U 9.13E-02 3.26E-04 8.55E-03 5.13E-02 2.15E-03 1.54E-01 I

D.3 Discussion

It is interesting, and perhaps somewhat unexpected, that the estimated doses to children are about the
same as those to adults for the agricultural resident scenario. The ingestion dose coefficients (radiation
dose per unit intake) for children for some radionuclides are larger than those for adults, primarily
because children's gastrointestinal tracts do not protect against these materials as well. However, for the
higher-energy gamma emitters with high uptakes (e.g., 137Cs), the internal dose coefficient is lower, since
more of the emitted gamma rays are able to exit the much smaller body of the child before being absorbed

DA



and depositing their energy. Children are assumed to consume much more soil and milk than adults;
however, adults consume more of a much wider range of foods, which ultimately results in higher total
intakes.

Table D.5. Results of the RESRAD Dose Estimate for the Resident Child Scenario (based on measured
soil concentrations)

ALE Maximum values

Radionuclide Soil Concentration (pCi/g) (a) Total Dose (mreni/yr)

A-m 0.0036 2.JE-04
6Co 0.018 1.6E-01

4Cs 0.087 4.4E-01

1Cs 0.59 1.3E+00
EU 0.036 1.5E-01

Pu 0.035 1.1E-03
90Sr 0.22 2.8E-01

U 0.46 3.2E-02

u 0.013 7.4E-03

2U 0.49 7.5E-02

Combined total dose 2.44

(a) From Table 3 of the main text.

The inhalation dose coefficients for alpha-emitting radionuclides are higher for children than for
adults, in part because of the smaller organ mass of the children. However, the child's inhalation rate is
substantially smaller than that of an adult, which more than compensates for the increased dose per unit
intake.

External doses are assumed to be the same for adults and children. Although it may be argued that
children are "closer to the ground" than adults, and the dose coefficients are calculated for a point 1 meter
above the soil, the difference in dose rate at different distances from an infinite emitting plane (the way
the dose rate factors are modeled) is small, and the total elapsed times of exposure assumed for both the
adults and children are the same.

An important supposition in the impetus to estimate doses to children is the belief that a child's
increased intake of contaminated soil would result in increased doses. This is not the case. As can be
seen from the pathway-specific results in Table D.4, the soil ingestion pathway contributes less than 4%
of the dose for any one radionuclide. The soil ingestion rate could be increased by one to two orders of
magnitude (factors of 10 to 100) without having a significant impact on the estimated dose.

Because the dose for children and adults from the radionuclide spectrum found at various locations
within the ALE Unit of the HRNM is dominated by the external exposure from 1 7Cs, the primary
parameter determining potential future radiation doses is the assumed period of occupancy. Thus, doses
may be considered essentially a direct function of the amount of time spent on site. Any type of
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residential scenario (farmer, suburban resident, or Native American subsistence lifestyle) would have
approximately the same doses, and result in higher doses than any sort of transient scenario (ranger,
hunter, or HRNM visitor).
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Table E.l. Biota Dose Screening Results for the ALE Unit of the Hanford Reach National Monument

Nuclide Concentration BC piL ao Limiting Concentratio BGpig Rt Limiting
(pILiBG ( pCJ/LRti Organism n (pCjlg) BG(i/ Rto Organism

Co-60 0 1,19E+06 0.0DE+00 Yes 0.0175 6.92E+02 2.53E-05 Yes
Cs-13 4 0 3 26E+05 O.00E+00 Yes o.6713 1.13E+01 6.31 E-03 Yes

Cs-137 0 5.99E+05 0.OOE+00 Yes 0.587 2.08E+01 2,83E-02 Yes
Eu-152 0 2.55E+06 0.OOE+00 Yes 0.0234 1 52E+03 1 54E-05 Yes
Eu-154 0 2,17E+06 0.00E+00 Yes 0 1.29E+03 0.00E+00 Yes
Eu-155 0 2.71E+07 0.OOE+00 Yes 00962 1.58E+04 6.07E-06 Yes
Pu-239 0 2.OOE+05 0.OOE+00 Yes 0.0353 6.11E+03 5.77E-06 Yes
Sr-90 0 5.45E+04 0.OOE+00 Yes 0,039 2.25E+01 1.73E-03 Yes
U-234 0 4.04E+05 0.OOE+00 Yes 0.458 5.13E+03 8.93E-05 Yes
U-235 0 4.A1E+05 0.OOE+00 Yes 00134 2.77E+03 4.84E-06 Yes
U-236 0 4.06E+05 0.OOE+00 Yes 049 1.58E+03 3.11E-04 Yes

Summed - - 0.OOE+00 - - - 3.68E-02 -

Nuciide Concentration BG(i/) Rt Limiting Concentratio CG piga Limiting
(pCi/l)- C pil ai Organism n (pCI/g G(a/g ) Rto Organism

Co-60 0 1. 49E+07 O.ME+00 No 0.0175 6.13E+03 2,86E-06 No
Cs-134 0 2..28E+07 O.0E+00 No 0.0713 1,09E+03 6.56E-05 No
Cs-137 0 4.93E+07 0.OOE+00 No 0.587 2.21E+03 2.66E-04 No
Eu-152 0 3.06E+07 0.OOE+00 No 0.0234 1 47E+04 1.59E-06 No
Eu-154 0 2.59E+07 0 OOE+00 No 0 1.25E+04 0.00E+0O No
Eu-155 0 3.18E+08 0.OOE+00 No 0.0962 1.53E+05 6.29E-07 No
Pu-239 0 7.04E+09 0.OOE+00 No 0.0353 1.27E+04 2.78E-06 No
Sr-9 0 3.52E+07 0.00E+00 No 0.039 3.58E+03 1.09E-05 No
U-234 0 3.08E+09 0.OOE+00 No 0.458 5.16E+04 8.87E-06 No
U-235 0 1.05E+08 OOE+00 No 0.0134 2.74E+04 4.88E-07 No
U-2-38 0 4.28E+07 0.OOE+00 No 0.49 1.57E+04 3.12E-05 No

Summed - - 0.00E+00 - - - 3.91E-04 -

Sum of
Sum of
Sum of

Total Ratio: 3.68E-02
Water Ratio:: O.OOE+00
Soil Ratio: 3.68E-02
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Table E.2. Biota Dose Screening Results for the ALE HQ Lysimeter Plot

Concentration BCG (pCiIL)
(pCi/L)

Ratio Limiting Concentratio BCG (pCiIg)Organism n (PCi/g)
Ratio

Am-241 0 2.02E+05 0.OOE+00 Yes 0.00209 3.89E+03 5.37E-07 Yes

Co-60 0 1 19E+06 0.OOE+00 Yes 0.00576 6.92E+02 8.33E-06 Yes

Cs-134 0 3.26E+05 0.OOE+00 Yes 0.0869 1.13E+01 7.69E-03 Yes

Cs-137 0 5.99E+05 0.OOE+00 Yes 0.0626 2.08E+01 3.02E-03 Yes

Eu-152 0 2.55E+06 0.OOE+00 Yes 0.0204 1.52E+03 1.34E-05 Yes

Eu-154 0 2.17E+06 0 00E+00 Yes 0.0228 1.29E+03 1.77E-05 Yes

Eu-155 0 2.71E+07 0.OOE+00 Yes 0.182 1.58E+04 1.15E-05 Yes

Pu-239 0 2.OOE+05 0.OOE+00 Yes 0.00202 6.11E+03 3.30E-07 Yes

Sr-90 0 5.45E+04 0.OOE+00 Yes 0.0623 2.25E+01 2.77E03 Yes

U-234 0 4.04E+05 0.OOE+00 Yes 0.177 5.13E+03 3.45E-05 Yes

U-235 0 4 19E+05 0 00E+00 Yes 0.00907 2.77E+03 3.27E-06 Yes

U-238 0 4.06E+05 0.OOE+00 Yes 0.15 1 58E+03 9 51E-05 Yes

Summed - - 0.OOE+00 - - - 1.37E-02 -

Wate r Soil

Nuclide Concentration BCG (pCL) Ratio Limiting Concentratio 9CG (pCg) Ratio Limiting
(pCi/L) Organism " (pC'/g) Organism

Am-241 0 7.04E+08 0.OOE+00 No 0.00209 2.15E+04 9.70E-08 No

Co-60 0 1.49E+07 0.00E+00 No 00576 6.13E+03 9.40E-07 No

Cs-134 0 2.28E+07 0.OOE+00 No 0.0869 1.09E+03 8.O3E-05 No

Cs-137 0 4.93E+07 0.OOE+00 No 0.0626 2.21E+03 2.84E-05 No

Eu-152 0 3.06E+07 0.OOE+00 No 0.0204 1.47E+04 1,39E-06 No

Eu-154 0 2.59E+07 O.00E+00 No O.0228 1 25E+04 1 83E-06 No

Eu-155 0 3.18E+08 O.OOE+00 No 0.182 1 53E+05 1.19E-06 No

Pu-239 0 7.04E+09 O.00E+00 No 0.00202 1.27E+04 1.59E-07 No

Sr-90 0 3.52E+07 0.OOE+00 No 0.0623 3.58E+03 1 74E-05 No

U-234 0 3.08E+09 0.OOE+00 No 0.177 5.16E+04 3.43E-06 No

U-235 0 1.05E+08 0.OOE+00 No 0.00907 2.74E+04 3.31E-07 No

U-238 0 4.28E+07 0.OOE+00 No 0.15 1.57E+04 9.54E-06 No

Summed - - 0.OE+00 - - 1.45E-04 -

Sum of Total Ratio: 1.37E-02
Sum of Water Ratio: O.OOE+00
Sum of Soil Ratio: 1.37E-02
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Table E.3. Biota Dose Screening Results for the ALE HQ Lysimeter Plot

Soil

Nuclide Concentration (pCUL) Ratio Limiting Concentratio BCG (pCilg) Ratio Limiting
(pCiJCULOrganism n (pCig) Organism

Am 241 0 2.02E+05 0.00E+00 Yes 0.00364 3.89E+03 9.35E-07 Yes

Co-6( 0 1.19E+06 0.00E+00 Yes 0.00687 6.92E+02 9.93E-06 Yes

Cs-134 0 3.26E+05 0.00E+00 Yes 00643 1.13E+01 5.69E-03 Yes

O37 0 5.99E+05 0.OOE+00 Yes 0.325 2.08E+01 1.57E-02 Yes

Eu-1i2 0 2.55E+06 0.00E+00 Yes 00362 1.52E+03 2.38E-05 Yes

Eu-A14 0 2.17E+06 0.00E+00 Yes 0.00557 1.29E+03 4.32E-06 Yes

Eu-155 0 2.71E+07 0.00E+00 Yes 0.0661 1.58E+04 4.17E-06 Yes

Pu-239 0 2.00E+05 0OOE+00 Yes 0.00307 6.11E+03 502E-07 Yes

Sr-90 0 5.45E+04 0.OOE+00 Yes 063 2.25E+01 7.25E-03 Yes

U-234 0 4.04E+05 0.00E+00 Yes 0.154 5.13E+03 3,00E-05 Yes

U-235 0 4.19E+05 0.00E+00 Yes 0.0124 2.77E+03 4.47E-06 Yes

U-236 0 4.06E+05 0.00E+00 Yes 0.167 1,58E+03 1.06E-04 Yes

Summed - 0.00E+00 - - 2.88E-02

Nuclde Concentration BCG (pCi/L) Ratio Limiting Concentratio BCG (pCilg) Ratio Limiting
(pCi/L) Organism n (pCilg) Organism

Arn2410 04E+08 0.00E+00 No 0.00364 125E+04 1.69E-07 No

Co-60 0 1.49E+07 O.O0E+00 No 10.00687 6,13E+03 1. 12E-06 No

CS-134 0 2.28E+07, O.O0E+00 No 0.0643 1.09E+03 5.92E-05 No

Cs-137 0 4.93E+07 0.00E+00 No 0.325 2.21E+03 1.47E-04 No

0 3.06E+07 0.OOE+00 No 0.0362 1.47E+04 2.46--06 No

EU-154 0 2.59E+07 0.00E+00 No 0.00557 1.25E+04 4.47E-07 No

Eu-10 3.18E+08 0.00E+00 No 0.0661 1.53E+05 4.33E-07 No

Pu 0 7.04E+09 0.OOE+00 No 0.00307 1.27E+04 2.42E-07 No

0 3.52E+07 0,OOE+00 No 0.163 3.58E+03 4.56E-05 No

U-234 0 3.08E+09 0.OOE+00 No 0.154 5.16E+04 2.98E-06 No

U-235 0 1.05E+08 0.00E+00 No 0.0124 2.74E+04 4.52E-07 No

U-238 0 4.28E+07 0 OOE+00 No 0.167 1.57E+04 1.06E-05 No

Summed - - 0.00E+00 - - - 2.71E-04

Sum of Total Ratio: 2.88E-02
Sum of Water Ratio: 0.00E+00
Sum of Soil Ratio: 2.88E-02
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